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ROTAX COMBUSTOR AND LOW PRESSURE AIR STARTER 


ROTAX STARTING SYSTEMS 


ARE SPECIFIED BY THE MAJORITY 
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THE AEROPLANE APRIL 29, 1960 
and ASTRONAUTICS 


Now entering service, Convair’s 880 Jet-Liner 
is the fastest, newest and most luxurious passenger 
plane in the world. » With the 880’s unmatched 
combination of speed with splendor, the jet age 
becomes mature...becomes i 


» the age of the s2 = 


CONVAIR 
sovcono GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600-Coronado Jet.Liner service will be TWA, DELTA, REAL-AFROVIAS (Brazil), S.A.S.. SWISSAIR, AMERICAN, C.A.T. (Formosa). CAPITAL, AVENSA (Venezuela) 


Second class postage paid at New York, N_Y 
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and ASTRONAUTICS 
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GENERAL PRECISION 
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BICESTER ROAD, AYLESBURY, BUCKINGHAMSHIRE 


TELEPHONE AYLESBURY 4611/7 TELEX 63130 
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Fairey Aviation Ltd., which has been 

sold to Westland Aircraft Ltd., was one of 
Fairey’s subsidiary companies. There are 

ten others. Their interests range from nuclear 
power stations to aircraft hydraulics, 


from guided weapons to aerial survey and 
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Machine tools—three-dimensional electronically- 

controlled contour milling and other special : 
Fairey Engineering Ltd. purpose machines, the most advanced > 
machine tools in Europe. 


ENGLAND 


Nuclear reactor design—power reactor 
equipment for the new atomic power station being Guided weapons—research and development. “| 
built at Trawsfynydd, North Wales, by Atomic 


Power Constructions Ltd., the nuclear consortium Pilotiess target aircraft—the Jindivik 


(designed and built in Australia) for which 


of which The Fairey Company Ltd. is a member. : Pas 
. , s , Fairey Engineering holds the European sales , 

Nuclear engineering—special purpose machines : ae 

: pall MSG? rights and repair and maintenance contracts ae 
and equipment, aluminium and steel fabrications, : ‘ 

from the Ministry of Aviation. 

finned fuel element cans and reactor components, 
for the United Kingdom Atomic Energy Authority Aircraft hydraulic power controls—for the 
and for the Civil Power Consortia. world's leading aircraft including the 
Experimental nuclear equipment and research Vickers-Armstrongs Scimitar, Fairey Rotodyne, 
—for the U.K.A.E.A. Hawker Hunter, Avro-Canada CF-100 and ; a 
Control system engineering and electronics English Electric Canberra PR.Mk.9. '% 
—nuclear control equipment and special instru- ag 


industrial hydraulics—for forging presses, 


mentation including nuclear magnetic resonance : 
simulators and process tools. 


spectrometers and analogue computers. 
Petroleum equipment—fabrications in Plastics machinery—injection moulding 2 
aluminium, stainless steel and other metals. conversions and pre-plasticisers. 


Fairey Air Surveys Ltd. 
Aerial survey of projects as far apart as London and the Kariba Dam, the Caribbean and Burma. 


Fairey Marine Ltd. 
Dinghies and speedboats, yachts and cruisers, launches and lifeboats—Europe's largest boatbuilders. 


Aeropliastics Ltd. 


Moulding, fabrication, design, and research, in every type of plastic material for every industry 
from shipping to electronics. 


AUSTRALIA Fairey Aviation Company of Australasia Pty.Ltd. 


CANADA The Fairey Aviation Company of Canada Ltd. 
Aero Surveys Ltd. 


BELGIUM Avions Fairey S.A. 
RHODESIA Fairey Air Surveys of Rhodesia Ltd. 


PAKISTAN Air Survey Company of Pakistan Ltd. 


THE 


COMPANY LIMITED - 24 BRUTON STREET - LONDON - W1 
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HIGH DENSITY. WEIGHT ONLY 37 LB. 
9G FORWARD FACING. 
TIP-UP CUSHION AND CENTRE ELBOW. 
NON-ADJUSTABLE BREAK FORWARD BACK. 
PROVISION FOR FOLDING TABLE IN BACK. 


RuMW@ROLD 


L. A. RUMBOLD & CO., LTD. - KILBURN, LONDON, N.W6 
Telephone: MAida Vale 7366-7-8 


Super Retueller will carry 
10,000 Imperial Gallons 


This T.B. aviation super refueller — one of several we are building — 
has a semi-trailer tank of chassisless construction fabricated through- 
out from aluminium alloy to minimise weight. It dispenses aviation 
ay fuel at a maximum rate of 650 gpm. All pumping and metering 
ae equipment is mounted in a completely enclosed compartment behind 
the tractor cab, easily accessible for maintenance purposes. 

An example of Thompson Brothers advanced design and construc- 
tional methods. 


BRADLEY ENGINEERING WORKS «- BILSTON ~- STAFFS 
Telephone: Bilston 41264/8 Telegrams: Thompbros, Bilston 
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Ten airlines have decided to 
give the passengers on their 
services the maximum of 
comfort and speed. 

To this end they have chosen 
the ideal aircraft for short 
and medium stages. 
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SUD AVIATION 


37. BOULEVARD DE MONTMORENCY. PARIS 16% TEL: BAG. 84-00 


s 
i CARAVELLE §$Megisteres trade-mark 
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STC SA. 10 


‘intercom’ equipment 
for aircraft 


@® Designed for Extreme Reliability. 
® Up to § flight crew station boxes. 


® Fully protected against transient surges on 
the aircraft supply. 


@ No cooling air required. 
@ Fully transistorised. 


® Selection of the output of any 3 of 14 radio 
receivers. 


® Selection of any one of 6 radio transmitters. 
e — unit designed to ARINC characteristic 


@ Full M of A and FAA type approval. 


®@ A cockpit loudspeaker and a transistorised 
amplifier unit type SA.11 are available for use 
in conjunction with this equipment. 


The SA.10 equipment is designed 

to permit intercommunication between 
members of the flight crew, cabin 

staff and, where required, 

between the flight crew and the 

ground engineer. It comprises 

an amplifier which can be used with 

a maximum number of five 

flight crew station boxes, one of which is 
shown above, and a junction box for 
interconnection purposes 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London W.C.2 


RADIO SYSTEMS DIVISION : OAKLEIGH ROAD - NEW SOUTHGATE -: LONDON N.!/! 


Se ee 


i ea ne Re ON RE ee a ae | i zi — ae . ae ¥ Le I eS | en — j= 4 
he 
Ree 
a 
a\f : 
| 
Da 
re 
a 
ee ! 
Poy 
Bere 
i : : Be 
Bs y 
ra Se 
on 1 
pie 
ey 
set i 
<a 
i‘ ie: = a | 
ey 7) 
SMe ly 
ee Soe 
ts 
ee, 
er eto 
oan 
avd 
a 
ee 
come? ¢ 
i a a 
Ada! 
Vey meee ; 3 
i : ie Ws Pale 
aaa Ta a 4 am 
Ps hae S : ae ve naa 
ty iE AS ie ah ha | 
a Ona oe ar } 
3 ; et “Ge Seer, 
Eos s A 
: - 3 ; * ete ( 
ee Be A : ae _. eae 
pra; ‘ we Fe an “ as . d 
a 7a et sat : P E a ae : 
cine, 4g - ee F ae 8 » | 
2). ae Vaal me Roose Gees: 
ee F . f Tea: = a $i Ses Sens, 
ee ‘ Fa ° g eh Ce CoS, Se 
aM oe s % ap : Si ot Bede 
aes ¢ 4 4 i e' ‘ Bee hie ie } 
Mpc, bP 4 oe 4 p ioe Mg 
‘oie i ; S ; ¢ SF : é ! peat tam 
Nd, ‘ ore Bers ie See | 
Seas Be eee ; Be eu 
- —— ltl ae | ' 
a ; a NP 3 a _ — ieee 
oe 8 ee -4 TS ae ee { 
4 a a i = - ‘ ee ee Le iq 
ae ye Ng 5, Fin a , 
Zoe i - » - 6) a Fi f Cs - a eee e, ae “ae i 
ee og 4 Bn > a HH i= 
E opt a en a! ers f > } 
eee a . 
Fasc aes : 
ee re tag 
ae o 
a 
ie J a 
rer 4 
eat 
age 2! 
‘ if | 
saat FE p- 
Niels A 
on : 
oo 
Hie iZ 
nat } 
| Po 
: ; 
: : 
i 
T 
Bee i 
a | a 
ae | 4 
pe (Ma } 
ie a : 
mars : 
in OO) . } 
te A tf 
: t 
oP 7 i 
Ee a SYSTEMS ee | @ 
Jes Group | i 
Meals eee 
es 60/3E | 
a4 ¢ | 
ut i 
Sa 
Bi ¥ be 
es e 
a | re 
iv a - Ps : 5 ; ‘ ; ‘ ; * ~ . ae ; Sa 
are 4 ag pe te ae Bar ae > ee Be 2 Ye : aS. rN te : a = é 
Tc Poe el iy = i ore a a ee ta ; pe ee 
PS Sk Nae Seacigee s So colp e M  eeSe Pits ee 4 ie Sa a : 


THE AEROPLANE 
and ASTRONAUTICS 


“i 


APRIL 29, 1960 


Economy’ td ‘Town’ | 


Series 100 


instalied in Bristol Britannia 312 + Dougias OC7C 


Ee eee ae 


A 
. 


i Series 200 


instalied in Viscount 700 - Comet iV + IVB + IVC 


Series 300 


instalied in and accepted for 


Bristol Freighter MK32 - Fairey Rotodyne 
Avro 748 + Fokker Friendship 
Vickers Vanguard - Boeing 707 


Designs protected by U.K. Patent No. 811898 


LONSDALE ROAD - LONDON - W 11. BAYswater 6262-5 
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MOVING 
TODAY! 


and ASTRONAUTICS 


The Airwork Services Training School of Engineering is moving today from Hamble 
to a new home at Perth. Airwork Services Training Perth (as it will now be known) 
is the only fully-approved residential aeronautical training college 
offering courses in all branches of aviation. 


Airwork Services Limited, Airwork House, 35 Piccadilly, London, W.1. Tel: REGent 8494 
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the Caribou is 5 7 f a ! 
, | ee } ; 
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PROOF OF THE CARIBOU’S REMARKABLE SHORT TAKE-OFF PERFORMANCE IS RECORDED 
BY THE UNERRING EYE OF THE CAMERA IN THIS OFFICIAL FLIGHT TEST PHOTOGRAPH. 


Conditions were: Airport elevation, 514 
ft. MSL. Temperature, -1°C. Wind 2.8 mph. 
Load, 25,840 lbs. TAKE-OFF GROUND ROLL 
WAS 460 FEET IN 9.3 SECONDS. DISTANCE 
OVER A 50 FT. OBSTACLE WAS 910 FT. 
IN 14.2 SECONDS. 


he Caribou 


Designed and built by 


DE HAVILLAND AIRCRAFT OF CANADA 


DOWNSV IEW WESTERN SALES AND SERVICE : EDMONTON, ALTA. ON TAR 10 


PACIFIC SALES AND SERVICE : VANCOUVER, B.C. 
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LOW COST 
ground-to-air 

1 as | communication 
NEW [Q@IMEeham) VB 2001A UNF TRANSMITTER-REGEIVER 


is exceptionally low in cost, 

yet offers highly efficient 
ground-to-air communications 

in the aviation band 225-400 Mcs. 


(RTA A] TRANSISTORISED INVERTERS 


replace rotary power units, providing 400 c/s supplies for aircraft services. 


Full details and specifications from Telecommunications Division 


ELLIOTT BROTHERS (London) LTD. Elstree Way, Borehamwood, Herts 
A member of the Elliott-Automation Group Telephone: Elstree 2040 


A.R.B. APPROVED 


REPLACEMENT 
—__<_ FLOOR PANELS 


Following our successes in supplying MALLITE 
E.G.B. laminates for reflooring many D.C.3., 


Viking, Ambassador and Argonaut aircraft, we If repairs to your present 
now offer complete replacement floor panels 


for Viscount 800/810 aircraft in an A.R.B. floor are a problem— 


approved installation. po. MALLITE E.G.B. | | : 
LIGHTNESS - STRENGTH =. SERVICEABILITY REPLACEMENTS 


William Mallinson s#eec¢eseeees 
and Sons I.td. 


AIRCRAFT DIVISION -§ THAMES ROAD - CRAYFORD 
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Aircratt 
Electrical Equipment 


Photograph by Courtesy of ‘Flight’ 


Associated Electrical Industries Limited 
Aircraft Equipment Group 


COVENTRY, ENGLAND 


INCORPORATING THE AIRCRAFT EQUIPMENT INTERESTS OF 
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SEAT TYPE 234 


THE LATEST DEVELOPMENT IN 
LIGHTWEIGHT HIGH DENSITY 
SEATING. 


MAXIMUM COMFORT AND SER- 
VICEABILITY. 


“TIP UP” SEAT AND CENTRE 
ARMS. 


AVAILABLE WITH OR WITHOUT 
INDIVIDUAL RECLINE ADJUST- 
MENT. 


‘**BREAK FORWARD" SEAT 
BACKS. 


UNRESTRICTED LEG ROOM. 


REAR FITTED METAL TABLES 
STRUCTURE APPROVED 9G FORE 
AND AFT FACING. 


Also Manufacturers of the famous Payloader 
range of folding seats and first class and 
tourist class seating for all aircraft. 


142 CROMWELL RD., 
LONDON 8.W.7 


Phone: Fremantie 3011 


Electroforms of 

Micrograin nickel on the 

leading edges of aircraft propellers 

and helicopter rotors protect the delicate 

de-icer elements against rupture due to impact 

with rain and hail in flight or with stones during 

landing and take off. D. NAPIER & SON LTD. in their Spraymat information bulletin 18/SI! 
say, “ We consider that having taken into account the aircraft forward speed the outboard 
section of the blade should be protected by a metallic coating. Extensive testing has 
indicated that the best coating for this purpose is an electroformed Micrograin nickel sheath 
bonded on to the heater mat". If your problem is DAMAGE, the solution is MICROGRAIN. 
METACHEMICAL PROCESSES LIMITED 
41/43, Gatwick sage > lar ocd * Sussex Telephone : CRAWLEY 25241/3 


ated Company, SIFCO METACHEMICAL INC. 
935 EAST 63rd STREET . CLEVELAND 3 . OHIO . U.S.A. 
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id * Inaugural flight London-Nairobi mid-August, 11 hours flying time. 
Three flights per week thereafter, in each direction. One 


flight continues to Dar-es-Salaam. 
Contact your travel agent for details. 


EAST AFRICAN AIRWAYS IN ASSOCIATION WITH BOAC 
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A.LD., A.R.B. & LA, 


SPECIALISTS IN METAL FINISHING 


for 
DE HAVILLAND COMET 4 and D.H. 121 


Anodising—Ch ic and Sulphuric. Decorative Silver Anodising with Sealing of the 
longest dimensions, a speciality. Aluminium Brightening and Colour. Alocrom. 
Electro-plating in Chrome, Nickel, Cadmium, Zinc, Silver, Copper, etc. 

Phosphating, Passivating, Chromating, Stove Enamelling, Lacquering, Sandblasting, 
and other processes. 


24-hour service on Repetition work 


Efficient and Reliable service, free collection and delivery. 


ROBERT STUART (LONDON) LTD 


ASCHAM STREET 
Gulliver 6141 (6 Lines) KENTISH TOWN, N.W.5 


PHILLIPS & WHITE LIMITED 


A.R.B. APPROVED STOCKISTS FOR 


THE 
I i | T | ¢ | AV | AT | (] \ AIRCRAFT ACCESSORIES, SPARES & COMPONENTS 
* Buying Agents for Overseas Aircraft Operators 
*Suppliers to Foreign Governments, Airlines, Flying Clubs and 
INSURANCE COMPANY LIMITED Private Owners 
% Our Stocks include: 
Aircraft Navigational Equipment 
The oldest and largest office Instruments Spares and Parts 


ar oe , : ati Relays and Regulators 
specializing in Civil Aviation ieee Unbs oo 
Resistors and Rheostats 
Aircraft Generators and Spares 
Flowmeters and Fuses 
Thermostats and Transformers 


HEAD OFFI 
~ Suppressors and Sockets 


3-4 LIME STREET, LONDON, E.C.3. yy oo 


Ram Units and Rectifier Units 
Electrical Components and Parts 
Spares for most Ancillary Items 


Telephone: Mansion House 0444 (6 |ines) 


*Complete Gyrosyn Compass Installations 


BRANCH OFFICES Mark 4B and Mark 4F—Civil Types CL2 and CL1A 
x Electric Artificial Horizons—Types HLS and HL6 
EDMONTON MONTREAL TORONTO *Armstrong Siddeley Cheetah and De Havilland Gipsy Major and 


Queen Engine Spares 


Imperial Bank 620 Cathcart Sr., 44 Eglinton Av. 

Sunde ‘we Montreal 2. West. * Quotations rapidly given against all enquiries 

asper Avenue, oe ‘ 

Edmonton a pommel Tel.: Hudson 5-4461 *Stock details will be given on request 

Pee ae = =—- ey Coe *Please write, cable or telephone your requirements. 


& GArden 4-1808 


ADDRESS : 
i. JOHANNESBURG CALCUTTA BRUSSELS 61, QUEEN’S GARDENS, LONDON, W.2 
on 401 Prudential Thapar House, 99 Rue de la Loi. Telephones: Ambassador 8651 and 2764 
Ps ; Assurance Building, 25 Brabourne Road, Telephone: Telegrams: GYRAIR London W.2 Cables: GYRAIR London 


Tet 33-3080" Tel: 22.2157 sa PHILLIPS & WHITE LIMITED 
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BEA specializes in serving Europe. But 
it earns its revenue from all over the 
world, by carrying businessmen and 
tourists all over Europe. 

No economist, surveying the general 
pattern of life in Europe, can ignore the 
contribution made by BEA to that pat- 
tern as it stands today. Many countries 
owe the rapid growth in their important 
tourist industries to the existence of 
BEA services to holiday resorts, and to 
BEA’s cheaper fare policy. 

This alone has encouraged the move- 
ment of huge sums of money between 
different countries. To many thousands 
of Europeans, BEA makesa valuablecon- 
tribution not only to their air travel, 


THE AEROPLANE 
and ASTRONAUTICS 


but also to the very economy of their 
country. BEA is also an important 
earner of currencies from other conti- 
nents, especially from North America. 

In short, measured in terms of passen- 
gers, BEA is truly a great international 
airline. Its passengers come from every 
continent, every country, in the world. 

Why do so many people, speaking so 
many languages, and coming from so 
many places, choose BEA? The answer 
is on the BEA route map, in the BEA 
time-table. No other airline operates as 
many services to as many European 
destinations. That’s why, when you need 
to travel in Europe your first thought is 
always BEA. 


The European air network that does world-wide business 


The airline that's made big business of air travel in Europe 
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New 


DEVELOPMENTS 


The Walter Kidde Company backed by [years > of 
experience ‘are leading specialists in fire 
extinguishing gear, inflation equipment for 
liferafts, Jifejackets and escape chutes and 
also passenger and crew emergency oxygen 
systems. 


4 
3 
. 
4 
g 


For Air|/Sea rescue operations Safety for Aircrew 


Greater safety in less space and weight A completely Automatic Inflatable Our latest development in_liferaft 
by using the Kidde Sib CFsBr Dual Radar Reflector. Can be inflated by inflation provides complete automatic 
Purpose Fire Extinguisher. Designed immersion in water or by manual con- and foolproof operation for the Air- 
for portable and built in application trol. Is very compact in the deflated crew bale-out liferaft. On immersion 
using the latest and most effective State, can be rapidly directed and, in water the liferaft immediately in- 
extinguishant. although being light in weight, it is flates without manual assistance what- 
rigid when in use and cannot easily soever. The equip is designed to 
be deformed. give controlled inflation so that the 
wearer is carried clear of the water 

correctly positioned on the liferaft. 


THE WALTER KIDDE GOMPANY LIMITED 
Belvue Road - Northolt - Middlesex - Tel: ViKing 6611 
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Features : 

Press button, up to 9-position back-rest 
Bungee operated quick return with for- 
ward emergency fall. Stainless steel 
cappings and non-fume removable ash- 


cessed into rear 
of seat when not 
in use. Note 
overall clean 


tray housed in centre arm, also recessed lines. 


fittings for detachable lightweight meal 
tray. Meal-tray stowage and magazine 
pocket with zipped openings in rear 
upholstery. Individual retractable 2-posi- 
tion footrests fitted to each seat place 
Life-belt stowage at front on either side. 
Overall wt. approx. 65 Ib. 


com 


Rear view of Mk.4.B. 
showing meal tray extended and as re- 


Aft version of this type available. 
Overall wt. approx. 67 Ib. 


developed for 


BRITISH EUROPEAN AIRWAYS & OLYMPIC AIRWAYS 
AEROLINEAS ARGENTINAS, COMPANIA MEXICANA 


THE AEROPLANE 
and ASTRONAUTICS 


Seat for B.E.A., Features : 


Press button, four position, back-rest 


with controlled forward emergency 


brake. Stainless steel cappings, remov- 


able ashtray housed in centre arm. Meal 


tray elegantly fitted and recessed into 


rear of squab when not in use. Capacious 


plastic net pocket, readily accessible. Life- 


jackets neatly stowed in front at either 


side. 
Overall wt. approx. 62 Ib. 


DE AEROPLANOS & MISRAIR 


These seats, of magnesium alloy, argon-arc welded 
tubular construction, have been manufactured to de 
Havilland specification and can be upholstered with 
Lancedown interiors to suit any requirement. Particu- 


larly pleasing materials in Stellar Blue and Mushroom 


lurex cloth, have been used for Aerolineas, and a 
similar Grey-Green ‘Fiesta’ cloth for C.M.A. 
Standard upholstery for B.E.A. features Clerical 
Grey cloth and contrasting Coral Synthede, with 


armrests in matching leather. 


LANCEFIELD AIRCRAFT COMPONENTS LTD. 


71-83 HERRIES STREET, LONDON, W.10. Telephone : LADbroke 2951 (4 lines) 
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DART 


“.. we in B.E.A. in Scotland have 
been very impressed with the perfor- 
mance of the Herald. 


“the other day we flew to the 
Shetlands... and proved this machine 
by taking her off and landing her in 
a very strong cross-wind. She per- 
formed magnificently. 


“.. this aircraft will... have a 
very strong attraction because it is 
an extraordinarily comfortable 
machine to ride in. 


* ... cabin pressurisation ... is an 
immense advantage to us, particularly 
on these routes—to the Orkneys and 


Shetlands— where you get a lot of 


high winds and we could fly above 
the weather. 


“ .., the people of Scotland showed 
great interest ... everyone, without 
exception, was intrigued and con- 
sidered the Herald very attractive.” 


Mr. Robert McKean, Scottish Manager, B.E.A. 
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Three-dimensional Strategy 


The great debate on Blue Streak had not begun to boil and swirl in 
the House by the time this issue went to press. Opportunity to 
comment is therefore denied us. We must perforce be content with 
reiterating our belief that common sense will prevail. It will be 
unbelievable if the vast amount of work done on Blue Streak be not 
put to profitable use by adapting it as the booster for the British 
satellites which our young engineers are so keen to launch. 

Thursday of last week might well be regarded as a red letter day; 
it was certainly an unusual occasion, for in the correspondence 
columns of The Times there was a cogent plea for the inauguration of 
a United Kingdom and Commonwealth Space Programme. We 
suppose that not everyone will be aware that the author of the letter, 
Sir Robert Renwick, played an unpublicized but vital part in procuring 
with minimum delay and in maximum quantities the radar equipment 
which, beginning with the Battle of Britain and ending with the Battle 
of Berlin, first ensured the survival of this country and then the victory 
of R.A.F. Bomber Command. A lively story of his achievements is to 
be read in Dudley Saward’s splendid book “ The Bomber’s Eye.” 

Sir Robert applauds the Government's decision to abandon Blue 
Streak as a weapon. In that capacity it is, he declares, as outdated as 
are Polaris and Skybolt. He brings the whole matter brutally to earth 
by laying it down that discussion of long-term deterrent or reprisal 
policies is ludicrous if the weapons under consideration are within a 
decade of being radically outmoded. 


* * * 


We are surprised that for three days after the publication of this 
remarkable letter there had been no published reaction. It seems 
strange that a fundamental observation, “the rapid development of 
orbiting satellites for use as reconnaissance and attack platforms, 
together with space vehicles for movement from earth into space or for 
operation between orbiting satellites, is about to start a revolution 
from conventional warfare to three-dimensional strategy,” could be 
made in the columns of The Times without provoking rejoinder. 
Can it be that the letter-writing members of the Fighting Services are 
so involved discussing the relative merits of fixed-base or mobile- 
launched missiles, submarine launchers, and airborne ballistic 
weapons, that the dawn of the space age has yet to be perceived by 
their otherwise occupied eyes? 

The founder-editor of this paper achieved considerable fame in the 
years between the Wars for defining the “ Five-to-One Stupidity 
Factor.” He explained in some detail why it must be that things take 
at least five times as long to come to fruition in our society as they 
need to do. He would certainly have argued that the inexorable 
working of this law has left us weaponless in the era of long-range 
rockets. 

It seems vain to hope that the “ Five-to-One Factor ” can be avoided 
even now that man is moving out into space. After all, it is not yet 
five years since the Astronomer Royal made his memorable comment 
on the futility of space exploration. Yet, as Sir Robert wrote, the 
time has come to set in motion a space programme no longer dictated 
solely by military considerations and under an enlightened and 
enthusiastic Space Authority. In this way we shall assure the future 
greatness of the Commonwealth politically, morally and commercially. 
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THE AEROPLANE 
and ASTRONAUTICS 


Matters 


of Moment 


Cheaper Air Transport ? 


N one of the three papers presented and discussed at the 

Institute of Transport’s 1960 Congress, Mr. Peter Masefield 
looked specifically at the future of British air transport. The 
two-day Congress, held in London for the first time since 
1925, was due to be opened on Apr. 27 by Mr. Ernest Marples, 
Minister of Transport. 

There was a big and so far unsatisfied demand for much 
lower-cost services and there was no doubt that such services 
could be provided if the necessary technical effort were to 
be made. Mr. Masefield thought that we might eventually 
see a 480-m.p.h., 200-passenger, ducted-fan aeroplane capable 
of operating profitably with a cut of at least 25% in fares. 


A French Supersonic Effort 


UD-AVIATION and Dassault have announced plans to 

collaborate in development of a medium-range supersonic 
transport, which would have a cruising speed of about Mach 2 
and could begin its flight trials in about four years’ time. This 
news came after discussions which Mr. Duncan Sandys had in 
Paris earlier this month. Although M. Georges Hereil, chair- 
man of Sud-Aviation, said of the supersonic project “ We are 
prepared to co-operate with any international aviation company 
to reach an efficient production of the new plane,” this does 
not appear to encompass the kind of collaboration Mr. Sandys 
had in mind. It does not rule out, however, the joint Anglo- 
French development of a long-range supersonic transport, 
design studies for which have been submitted to the Minister by 
the Hawker Siddeley Group and the British Aircraft 
Corporation. : 

No details of the supersonic project have been given, and it 
seems likely that no firm design decisions have yet been taken. 
The engines would be British or American according to M. 
Hereil, who said “ We shall choose the best,” and the aircraft 
will be called the Super Caravelle. The collaboration between 
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Sud-Aviation and Dassault will bring together the two French 
companies with the most commercial transport experience and 
the most supersonic flight experience respectively. 

Under the agreement signed last February between Sud- 
Aviation and Douglas, the latter company would pee a in 
marketing the Super Caravelle and would also, presumably, be 
in a position to collaborate technically. 

Sud-Aviation and Dassault have also agreed to join forces in 
the development of a twin-engined general-purpose aircraft for 
use in French overseas territories. Both companies are at 
present testing prototypes of such an aircraft—the Sud-Aviation 
Voltigeur and the Dassault Spirale respectively. 


Supersonic Cautions 


HEN Sir George Edwards was formally presented with 

the Daniel Guggenheim Medal in New York on Apr. 7, 
he took the opportunity to express some strong views on the 
introduction of supersonic transports into airline service. This 
was, he said, inevitable; but the airlines of the World which 
were Operating the main trunk routes had great sums of money 
invested in subsonic aircraft, many of which were only just 
being introduced. It would be the greatest possible disservice 
to the stability which aviation needs so badly, for an irre- 
sponsible entry of a supersonic transport into the World scene to 
damage the economy of the airlines with their present subsonic 
jet equipment. 

Sir George said that it would need a great concentrated effort 
“on all our parts” to be sufficiently strong minded to resist 
the temptation to be first in the field. “If the Russians want 
to make an attack on the economy of the Free World and the 
economy of the airlines of the Free World in particular,” he 
went on, “I think they could do nothing better than make a 
premature introduction of such an aeroplane. It could easily 
encourage the Free World to try and take them on and inject 
into the World’s airline services a supersonic aeroplane before 
the operators themselves were financially or operationally 
capable of absorbing it, or before there had been sufficient 
operating experience in the speed range and general design 
characteristics to enable passengers to be carried with safety.” 

On the subject of recent changes in the pattern of Britain’s 
aircraft industry Sir George said that some 20 companies 
had merged into five big groups. Although this had not been 
going on for long “it has been on long enough now for it 
to be quite apparent that the strengthening which has come 
from the deployment of the best brains, and the combined 
resources of several large companies, far more than outweighs 
any theoretical advantage which might have stemmed from 
them competing with one another.” 


Radar-mapping in Perspective 

N American Defense Department announcement that the 

U.S. Army has developed a new “battle surveillance 
system” that can take detailed radar photographs deep in 
enemy territory without flying over it was reported last week. 
Claimed to be an achievement that could be classified as a 
major “ break-through,” this new high-resolution radar as it is 
called works with the antenna mounted in the belly of the 
aircraft, just like the wartime H.S. 

This American claim of a “first” in oblique radar photo- 
graphy has to be assessed in the light of what R.A.F. Bomber 
Command reconnaissance V-bombers have been doing for a 
number of years. A recently published radar map of the entire 
Mediterranean seaboard by Valiants of No. 543 Squadron 
shows what they can do. 

This map, which covers a distance of over 2,000 miles from 
a point south of Valencia in Spain to Beirut, and 700 miles 
wide at its maximum penetration, was taken in three 5-hr. 
flights without encroaching upon any foreign territory or 
territorial waters and obviously employed some long-range 
oblique radar photography. Unfortunately, no reasonable 
photographs of the results have been released. 

Victor B.2s, which will replace the present force of recon- 
naissance Valiants and Victors, will be able to cover an area 
equal to the whole of the Mediterranean in a single radar 
reconnaissance sortie. 

British radar-scope photographs can be_ electronically 
analysed using density-cutting and other techniques, and side 
scale variation with distance from the aircraft can also be 
corrected electronically. 


ORDERED FOR ADEN.—An order for three Avro 748 Series |! 

feeder-liners was placed this week by Aden Airways, the 

B.O.A.C. subsidiary, for delivery in 1962. The prototype 748, 

meanwhile, has been transferred from Chadderton, where 

these pictures were taken, to Woodford in preparation for its 
first flight next month. 
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Gnome Order Placed 


LONG-EXPECTED order for 1,000-s.h.p. de Havilland 
Gnome engines was announced last week. Those turbo- 
shafts have been ordered in quantity by the Ministry of Avia- 
tion to power Westland Whirlwinds for the Royal Air Force. 
They will be produced both for new production Mark 10 Whirl- 
winds and to re-engine helicopters already in service. The 
lightweight Gnome turbine engine considerably improves the 
performance of the multi-purpose Whirlwind which is widely 
used by the R.A.F. for communications and rescue purposes. 
An experimental Gnome-powered Whirlwind first flew in 
September, 1959. Among the advantages conferred by this 
installation are: weight reduction, increased power, reduction 
in noise and vibration, and the use of standard turbine fuels 
common to the majority of operational aircraft. 

A new variant of the Saunders-Roe Wasp has been fitted 
with the Gnome. Also, as recently stated by Westland, develop- 
ment is about to begin of the Wessex Mk. 2 which is powered 
by two Gnome engines. 

First export order for the engine is for a new Italian multi- 
seat transport helicopter, the Agusta 101G. There are also 
considerable world sales prospects for the new generation of 
turbine-powered helicopters, many of whose manufacturers are 
offering their products with Gnome engine installations. 

The Gnome is a licence-built version of the General Electric 
T58 turboshaft engine, and as such can be installed in T58- 
engined helicopters. A turboprop version of the Gnome is also 
under development by de Havilland. 

This order represents a break-through by de Havilland 
Engines. It will allow quantity production of the Gnome 
which should encourage other orders for the engine. 

The M.o.A. order represents a setback to the Gnome’s rival, 
the Blackburn Nimbus (A.129), which was also a contender for 
the order. The only application of this engine, so far 
announced. is for the Saunders-Roe Wasp. Blackburn has an 
order for Nimbus engines to power a development batch of 
Wasps on order for the British Army. 


mn: ‘ ° 
lripartite Collaboration 

ECENT visits by the Minister of Aviation, Mr. Duncan 

Sandys, to France and West Germany to discuss the 
possibilities of their collaboration with the U.K. in certain 
aeronautical developments appear to have met with success. 
The way now seems clear for preliminary detail plans to be 
drawn up for further discussion. 

In France Mr. Sandys had talks with the Ministers of 
Transport, Air and the Armed Forces. The subjects discussed 
included possible Anglo-French studies of VTOL aircraft to 
meet NATO requirements; possible collaboration in the 
development of a supersonic airliner; and co-operation in 
developing electronic defence equipment. 

In Germany, he had similar meetings with the Chancellor, 
the Defence Minister and the Foreign Minister. From these 
came a statement that military VTOL aircraft and electronic 
defence equipment were agreed as particularly suitable for joint 
development by the two countries. The supersonic airliner was 
not, it appears, a subject for discussion in Germany. 

The net result of these two visits by our Minister of Aviation 
is likely to be a possible tripartite development of a VTOL 
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supersonic fighter for NATO and of the electronic equipment 
and environment system needed for European air defence. Any 
collaboration on supersonic airliner development will be con- 
fined to an Anglo-French effort. Some discussion of this 
aspect will be found on p. 502 where the joint announcement 
by Sud Aviation and Dassault is recorded. Their intention 
seems to be to go it alone with a supersonic jet of medium, 
as opposed to long, range. 

In the case of the VTOL project, it will be remembered that 
there has already been news of collaboration between Short 
Brothers and Messerschmitt and between Rolls-Royce and 
the German M.A.N. concern. So far, the Hawker project 
powered by a Bristol Siddeley engine has not been mentioned in 
relation to any specific European collaboration programme. 
Yet this aircraft, using deflected jet-stream sustentation, is likely 
to be flying in the comparatively near future. 


Engine and Missile Appointments 


ROM the Ministry of Aviation last week came news of two 
important appointments in the aero-engine and guided 
missile branches. Mr. E. B. Carter, B.Sc., A.M.I.Mech.E., 
A.F.R.Ae.S., A.M.LA., becomes Director of Engine Production 
and Mr. J. D. Clare, B.Sc., M.Sc., A.M.L.E.E., becomes Director 
of Guided Weapons Research and Development (Air) to succeed 
Air Cdre. H. B. Wrigley. 

Born in Halifax in 1912, Mr. Carter was employed in pre- 
war years by the Municipal Technical College, Halifax, and 
by the Constantine Technical College, Middlesbrough. He 
entered Government service in 1939, and served as R.T.O. with 
a number of aero-engine manufacturers. In 1951, he entered 
the Directorate of Engineering Research and Development of 
the, then, Ministry of Supply, becoming an assistant director 
in 1955. 

Mr. Clare was born in Birmingham in 1920. From 1940 to 
1945 he was employed in the development laboratory of G.E.C., 
Coventry, and from 1945 to 1950 was senior engineer with 
Sobell Industries. He served at the Royal Radar Establishment 
from 1950-1955 as section leader responsible for the centimetric 
receiver system on new fin control radar and low-altitude 
guided weapons. From 1955 to 1960 he was superintendent 
concerned with surface-to-air guided weapons. 


Nipper Representation 
HE Association of British Aero Clubs and Centres has been 
appointed United Kingdom Sales Agent for the Avions Fairey 
Tipsy Nipper. This little Belgian ultra-light single-seater, 
which is powered by a 40 b.h.p. HEPU engine, has proved 
extremely popular since its introduction and firm orders have 
already been received for something like 100 machines. 


MORE FOR CANADA.—T.C.A. announced this week that it is 

increasing its order for Vickers Vanguards from 20 to 23, the 

three additional aircraft for delivery early in 1962. On Monday 

the first T.C.A. Vanguard, seen here, was rolled out for engine 
runs; the first flight is expected next week. 


Photograph copyright ‘The Aeroplane and Astronautics” 
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Matters of Moment ... . 


Birth of a Capital 


RASILIA, 595 miles north-north-west of Rio de Janeiro, 

became the official capital of Brazil on Apr. 21—more 
than 130 years since the idea of moving the capital from the 
coast to the centre of the country was first mooted. Building 
work started at the end of 1956 and some 50,000 people now 
live there. 

Roads from Rio, Sdo Paulo and Belém (the Amazon port 
1,370 miles to the north) have been completed and in 1961 
another road to Rio Branco, near the Bolivian border, will be 
finished and its extension will provide a transcontinental high- 
way opening up the centre of the continent. 

But only air transport has made Brasilia possible. It was 
largely surveyed from the air in an immense operation, and 
aircraft provided the first transport system to the site of the 
new capital, where the first project to be completed was the 
airfield. By international standards, this airfield is, at present, 
comparatively small. Its asphalt runway (10/28) is 7,874 ft. 
long and is capable of taking aircraft of a weight up to that 
of the Lockheed L-1049H freighter. There are emergency, 
runway and threshold lighting, but it normally operates only 
in daylight hours. The height above sea level is 3,474 ft. In 
due course Brasilia’s close-by airport will be developed beyond 
its essential present workaday status to become one of the 
largest and best-equipped in South America. 

That casually interposed a.m.s.l. figure for the airport is, 
in fact, vitally important. Brasilia is no mere grandiose and 
extravagant concept. The new capital is on the high and 
healthy plateau of Goiaz and should make economic sense 
as a means of opening up the rich central regions of Brazil 
which have so far been effectively uninhabited. 


Volunteers for NATO Exercise 


EBIRTH of the Royal Auxiliary Air Force, though in new 

guise, was welcome news. It will be recalled that three 
Maritime Headquarters Units have begn recently formed at 
Northwood, Plymouth and Edinburgh. 

The commanding officer of the first-named unit, No. | 
(County of Hertford), Wg. Cdr. A. R. Poole, D.S.O., D.F.C., 
R.Aux.A.F., is calling for volunteers. He tells us that he 
hopes to reach a workable strength in time for the big NATO 
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Autumn Exercise—although jt may take longer to build up to 
the full complement of over 400. 

The task of the unit during this exercise—and in the event 
of war—will be to man the operations room and communica- 
tions equipment in the Joint War Headquarters at Northwood 
—an extremely vital, interesting and worthwhile job at the very 
hub of NATO maritime operations. 

Volunteers, men or women, aged between 174 and 45, need 
have had no previous Service experience, since full training 
facilities exist in whatever trade they wish to enrol. 

Minimum training periods, apart from the 15 days annual 
exercise, are One evening a week and one week-end a month: 
all of which merit full pay and allowances. Travelling expenses 
are also paid and there is an annual tax-free bounty between 
£10-£15. 

Training and excellent recreational facilities will shortly exist 
at the Unit's Town Headquarters, Valency House, Batchworth 
Lane—meanwhile training is carried out at Royal Air Force, 
Northwood. 

Readers who are interested should contact the unit either by 
letter or telephone. The address is No. 1 (County of Hertford) 
M.H.Q. Unit, Royal Auxiliary Air Force, Northwood, 
Middlesex, and the telephone nos.: Northwood 2200 and/or 
Watford 29231. 


“Cone of Silence” 


HOSE who are inside aviation will enjoy the vigorous and 

near-perfect authenticity of the airline background to 
“Cone of Silence,” a film which opened at the Odeon 
Leicester Square, on Apr. 21. They will also like the way in 
which the operational sequences dominate the picture. 

This is as it should be; the story is one of technical events 
rather than of the individuals who help to tell this story. 
Nevertheless, the portrayed characters are strong and true to 
life, and the clashes of personality are just those which occur 
day by day in the airline and manufacturing industries. 

Although satisfying to the technician, the film should also 
be exciting enough to hold a non-technical audience, the 
members of which will certainly enjoy the many glimpses of the 
peculiarly specialist world of the airline pilot. Whether—after 
being tensely initiated into the mysteries of cockpit drills and 
unstick speeds—this audience will ever again be able to sit 
relaxed during a normal airline take-off is another matter. 

The aerodrome scenes were shot at London Airport and 
Filton—where the producers were lucky to have the use of 
the Avro Ashton Olympus test-bed to take the star part of the 
“ Atlas Phoenix” jet transport.—H.a.T. 


Enlightening Reference Work 


those who are still puzzled by the regrouping in the 
British aircraft industry the 1960 edition of The Aeroplane 
Directory will come as a light illuminating the dark places. 

The new set-up of the industry had hardly begun to emerge 
into new galactic nebule when the latest edition was a-printing, 
so in Part III, devoted to individual firms, things appear more 
or less as they were in the beginning. But a four-page loose 
supplement tastefully printed on sky-blue paper is inserted, 
giving results of the mating season, reproducing a diagram 
and table (from THe ABROPLANE AND ASTRONAUTICS by kind 
permission), which puts the position as it was on Mar. 1, 1960, 
as clearly as is possible in an ever-changing mass of not yet 
fully stabilized nebule. 

The diagram shows how five main nebul# make up a galaxy 
that is the industry--Hawker Siddeley Aviation, Ltd., which 
engulfed most into its maw; British Aircraft Corporation, a 
fusion of Bristol Aircraft, Ltd.; English Electric Aviation, Ltd., 
and Vickers-Armstrongs (Aircraft), Ltd. The third nebula is 
Bristol Siddeley Engines, Ltd., extending feelers linking with 
the two first. Then we have Westland Aircraft, Ltd., a vast 
conglomeration of “choppers” unlimited. And, finally, sus- 
pended on its own in space like a Silver Ghost, hangs the great 
Rolls-Royce organization. 

And outside hover Alvis, Auster Aircraft, the parent Fairey 
company minus aircraft but retaining missiles, Hunting Aircraft, 
Handley Page, Napier, Scottish Aviation, and Short Bros. and 
Harland. The only aircraft constructor of any moment not in 
the diagram is F. G. Miles, Ltd. 

The table shows what individual firms in their respective 
nebule are up to, as well as those still outside. Elsewhere in 
the supplement the financial percentages of who owns which 
and of what are computed—which must, indeed, have been a 
sorry headache for the computer. Never mind, eh—not to 
worry! They've made it so much easier for us, the common 
herd. 

Oh dear! The supplement is so interesting I've devoted half 


oy antl Ne eas. 


my allotted span to it already. But the Directory itself is still 
superb value for 30s. even though it costs five times that of a 
quarter of a century ago. 

In the section devoted to Service Aviation there is full gen. 
on the R.A.F., and a fair amount on Naval Air. And there 
is useful information on the comparatively unknown (to me) air 
affairs of the War Office. In the sector on civil ministries the 
Ministry of Aviation appears for the first time. 

Well-established sections deal with airlines (U.K. and 
Commonwealth), International Bodies, Learned Bodies, 
Societies and Clubs, but Bodies are not so dead as that sounds; 
then the Aeronautical Press of the U.K. and Commonwealth; 
and a guide to Aeronautical Training. Finally, “ Who’s Who 
in British Aviation ™ listing more important people in the aero- 
nautical community. And if you've been listed for 25 years, 
there you stay till you’re dead and buried, even if you're aero- 
nautically extinct already. 

There is a list of those among the “ Who's” who died in the 
past year—more than a score, including truly great ones like 
Claude Grahame-White, Jim Mollison, and Nevil Shute 
Norway, whose like we'll ne’er see again. 

In conclusion, a comprehensive index enables one to navi- 
gate and readily find sorely needed information. ‘Tis human 
to err but there’s precious little erring in the 1960 Directory. 
But to prove the compilers are human there is something that 
makes navigators err. I once looked in vain for air ports and 
air port managers—but answer came there none. The gen. 
was under “ aerodromes.” So a cross-reference to “ Air Ports ” 
in the index next time, please. 

And thank goodness the title has not been complicated and 
remains The Aeroplane Directory and not The Aeroplane and 
Astronautics Directory. 1 hope we never have to digest that 
mouthful. 

To sum up. The new edition is something no one in aero- 
nautics (and astronautics too, I suppose) can afford to do 
without if he (or she) is to know the way about.—G. Dorman. 
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Air Transport 


B.E.A.’s Two Million 


HE news that British European Airways made a profit, in 

the 1959/60 financial year, of about two million pounds 
after paying interest on capital was expected (see our issue for 
Jan. 29, 1960), but is none the less a matter for congratulation. 
The exact figure will not be available until the final audit is 
completed, but will certainly be about double the best previous 
profit, in 1957/58. It is the sixth consecutive year of profitable 
operation by B.E.A., previous results being as follows: 


1958/59 £232,695 
1957/58 £1,054,807 
1956/57 £216,770 
1955/56 £603,614 
1954/55 £63,039 


All these figures are for net profit after deducting interest on 
capital; in the 1959/60 year this amounted to about £14 million. 
Traffic results show that while capacity increased by 6% during 
the year, load-ton miles sold were 18.9% up, with an increase 
of 7.3 points in revenue load factor and 6.9 points in passenger 
load factor. Over three million passengers were carried for the 
first time in a single year. 


Anglo-French Vehicle-Ferry Project 


AST week's report from the Channel Tunnel Study Group 

sparked off some pointed comments from Silver City’s chair- 
man—and provided justification for the issue of a little more 
information about possible vehicle-ferry and general-purpose 
aircraft to replace this operator’s existing fleet. An order for 
a fleet of new ferry aircraft may well be placed during the 
next two or three months for introduction into service in 1963. 

For purposes of demonstration Silver City showed a model 
based on studies by Handley Page to meet the operator's specifi- 
cation. This, illustrated here and designated the HPR-8, may 
Or may not be the actual shape of things to come—but it serves 
to show the kind of aircraft in which Silver City is interested. 


Whether this aircraft, a variant of it, or something similar 
from another manufacturer, is finally chosen, the development 
and manufacture will be looked after by an Anglo-French con- 
sortium which will include Breguet. For Silver City such a 
combined operation appears to be an essential “ political” 
gesture—and the consortium may well be in a stronger position 
to produce and to sell an aircraft which is likely to have a 
market outside the more or less restricted field of vehicle 
ferrying. 

In the form shown by the model, the HPR-8 is a twin-Dart, 
high-aspect-ratio, high-wing, nosewheel aircraft with forward 
loading and a wide elliptic-sectioned fuselage capable of taking 
six cars, two abreast, on the same floor level, with the flight 
deck above. In vehicle-ferry form 25-30 passengers would be 
carried in a cabin aft of the main hold. If laid out for short- 
haul passenger-coach operations there could be seats for 100 
passengers and an observation lounge in the nose. 

The genealogy of this project is clearly Herald-based, but 
similarities would not be likely to extend beyond the systems 
and general structural design. A 100-passenger payload, even 
for stages of 500 miles or less, would involve a take-off weight 
of 65,000 Ib. or more. This would not be an unreasonable 
weight with the bigger-span wing and the power which can be 
expected from the developed Dart—which has already, in the 
R.Da.10, been civil type-tested at 2,400 s.h.p., and military 
variants have been taken up to about 4,000 s.h.p. 

A fleet of some 10 such aircraft is likely to be ordered by 
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Silver City at a cost, with spares, of about £4 million—or 
about 4% of the cost of the Channel tunnel. A fleet of 20 
would have a prospective capacity per hour equivalent to that 
of the rail tunnel as envisaged by the Study Group—and this 
fleet could be actively deployed elsewhere during the winter 
period in which neither aircraft nor tunnel would be required 
to operate at maximum capacity. ; 

Meanwhile, Silver City are concerned by the fact that, if the 
tunnel project goes ahead, the operations will (since neither 
the British nor the French railways pay their way) be sub- 
sidized (in effect) to the extent of the £30 million needed for 
the provision of rail terminals, equipment and rolling stock. 
Yet the British Transport Commission has recently been refused 
permission to invest £2-£3 million in the airline. A point made 
by Silver City was that the rail-heads for the tunnel would be 
fixed, and more difficult to reach as the roads became more 
crowded, whereas aircraft could operate from a number of 
different terminals at points which were farther inland and 
nearer to main population centres. 


Capital and Vickers 
O* April 18 Vickers-Armstrongs took court action in seek- 
ing payment of a total outstanding debt of $33,842,000 
(about £12 million) from Capital Airlines and foreclosure of 
a mortgage on all the airline’s flight equipment. This followed 
a request (see last week’s issue, p. 476) for about £4 million 
overdue in payments on the operator’s Viscount fleet. 

Three days later, on April 21, the Civil Aeronautics Board 
ordered an investigation into the carrier’s financial position. 
Among the questions to be answered was whether some or all 
of Capital’s route should be transferred to other carriers, 
or whether a merger should be considered. The Board gave 
Capital 45 days in which to submit a report of its case and a 
financial and operating plan for the next four years. 

The president of the airline, Mr. David H. Baker, said on 
April 20 that the short-term solution of Capital’s problems 
rested with the C.A.B. and called for increased fares, the 
elimination of unprofitable routes and the approval of a 
subsidy. Without a short-term plan no long-term plan will be 
of more than academic interest. The chairman of Capital, Mr. 
George Hann resigned on April 21 and at the time of going 
to press it is not known whether the vice-chairman, Mr. 
Charles H. Murchison, will be appointed to the position. 


B.O.A.C. Cut Costs 


N the current year B.O.A.C.’s total operating costs will be 
reduced to 29d. per ton-mile—a reduction of 10d. on the 
figure of three years ago. Nearly half this improvement has 
been made in the engineering and maintenance department 
whose costs have dropped from 104d. to 53d. per ton-mile. 
The average break-even load factor will have dropped by about 


10%. Mr. Basil Smallpeice, the managing director, gave these 
figures when presenting prizes to Corporation apprentices on 
Apr. 22. 


Anglo-American Flight Recorders 


N agreement has been signed between Royston Instruments, 
of Byfleet, Surrey, and Lockheed Aircraft Services of 

California, for the joint marketing of the Royston range of 
Midas magnetic tape data-recording equipment for both civil 
and military aircraft. Lockheed will handle the Midas 
recorders throughout the Western Hemisphere and Australasia, 
though the bulk of the equipment will be manufactured in this 
country. ; 

Designed as a complete system for the comprehensive routine 
recording and automatic processing of flight parameters, the 
Midas equipment will supplement the Lockheed Model 109C 
flight recorder, already delivered or on order for nearly 400 
American turbine transports. The L.A.S. 109C was developed 
to meet the F.A.A.’s mandatory requirement for a crash 
recorder under its recent regulation requiring all turbine aircraft 
flying at heights above 25,000 ft. to carry flight recording 
equipment. The proposed amendment to this rule which will 
require all turbojet and turboprop aircraft to carry recorders 
will further extend the market for this type of equipment. 

Meeting the established airline requirements both in physical 
dimensions and in performance capabilities, the Midas system 
also satisfies the F.A.A. Type 3 recorder specifications. One 
model can record 270 channels of maintenance information on 
a magnetic tape with 160-hour recording capacity. A duplicate 
tape can be recorded in a capsule fitted in the tail of the aircraft 
and ready to be ejected by a cartridge in the event of an 
emergency. 
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West Germany's Aero Show 
' “" cebihe. 3| . ii igsteee’ 


LTHOUGH growing rapidly, the German Aircraft Show 

at Hanover has yet some way to go before it attains the 
same class as the annual S.B.A.C. Show at Farnborough or 
the two-yearly Paris Show. This is only the third year that 
the Bundesverband der Deutschen Luftfahrtindustrie—German 
equivalent of the S.B.A.C.—has organized an exhibition at 
Hanover. It was opened this year on Apr. 23 and will close 
aext Tuesday; it thus coincides with the world-famed German 
Industries Fair at Hanover. The Air Show, however, is held 
separately at Langenhagen airport, which is 11 km. to the north 
of the city centre. 

Basically it is run on the same lines as the international Paris 
Show, with an exhibition hall and a static aircraft park on 
the edge of the airfield. There is no formal flying display as 
at Farnborough or during the final two days of the Paris Show; 
instead, as on most days at Paris, there is a series of dis- 
connected individual displays by aircraft from the static park. 
This makes the show less interesting for visitors, although it 
does allow manufacturers to give demonstration flights for 
potential customers more easily than at Farnborough. 

This year there are 20 British exhibitors, nine more than 
last year. The three British aircraft exhibited, the Hawker 
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M.0.A. AT HANOVER.—Mr. Duncan 
Sandys, British Minister of Aviation, 
visited the Show last Monday. With 
him (right) is Dr. L. S. Rothe, 
president of the B.D.L.I. which has 
organized the exhibition. In Germany 
Mr. Sandys discussed joint develop- 
ment of military VTOL aircraft by 
Britain, France and Germany. The 
picture at the top was taken from 
a Sud Alouette 2. 


STARFIGHTER.— Most advanced of 
the aircraft at Hanover is this 
Lockheed F-104C of the U.S.A-F. 
which was flown to the exhibition 
from its base at Moron in Spain. 


Photographs copyright 


“The Aeroplane and Astronautics” 
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EXECUTIVE PARADE.—Near- 

VTOL performance was achieved 

by some of the STOL aircraft in 

the strong wind at Hanover; here 

2 Do.27 takes off. In the fore- 

ground are a Pilatus Porter and 
a Piaggio P.166. 


Photographs copyright 
“The Aeroplane and Astronautics” 


Hunter Trainer, Armstrong Whitworth Argosy and _ the 
Lancashire Prospector, put on a miniature flying display of 
their own on the first Sunday afternoon; the Hunter caused 
considerable interest, as it was the only jet aircraft to be flown 
during the first two days at Hanover except the Lockheed 
Starfighter, which gave a short display when it arrived. 

Apart from this there was not much of interest to see in 
the air except helicopter flights and the amazing performances 
of the STOL aircraft—Dornier 27, Prospector and Pilatus 
Porter—which ascended almost vertically in the strong blustery 
wind which was an unpleasant feature of the early days of 
the Show. The weather was wet, windy and very cold, to 
the discomfort of many, particularly the Lockheed exhibitors 
whose California-designed display tent was flooded because it 
was pitched on sloping tarmac. 

Some 50 aircraft are on view, but more than 70° are sport, 
agricultural or executive types. The only modern military air- 
craft on display are a Lockheed F-104C Starfighter, a Fiat 
G91, a Nord Noratlas and the Hawker Hunter Trainer. 


The only civil transport to be seen which is larger than 
the Piaggio P.166 is the Armstrong Whitworth Argosy, 
although a Conway-engined Lufthansa Boeing 707 was an 
impressive visitor on the opening day 

No missiles are displayed apart from models of the Nord 
5103 which is associated with the G91. 

Only in the field of sport and business aircraft is the Show 
representative and international. The wide range of types on 
view, particularly from the U.S., emphasizes how little Britain 
has to offer in this field. 

So far as other aircraft and engines are concerned, little new 
is to be seen. The interest of the Show lies more behind the 
scenes, where the future course of the German aircraft industry 
is to be decided. Basically, Germany can continue to build 
foreign aircraft under licence in conjunction with other 
European countries, or it can develop competitive new designs 
of its own. So far this has only been done with small aircraft, 
but there are current projects for a VTOL fighter; a medium- 
size jet transport (the HFB 314); and an STOL inter-city 
transport, the He.211. 

The German industry itself, not unnaturally, wants to go 
ahead and develop its own designs; this was made clear by Dr. 
Rothe, president of the B.D.L.I., when the Show began. On the 
other hand Dr. Erhard, the German Economics Minister, open- 
ing the Show, said that Germany could not “go it alone”; 
collaboration with other countries was essential in the develop- 
ment and production of aircraft. 

At present the argument is somewhat academic, as German 
production up to 1964 will be on such aircraft as the G91, 
Starfighter and Transall, involving joint production pro- 
grammes. On the other hand, prototype orders are needed now 
if production of purely German types is to follow. But, in the 
event that Germany attempts to become self-sufficient in air- 
craft development, the future expansion of the Hanover Show 
might be jeopardized because foreign manufacturers might feel 
that there would be no point in exhibiting there if Germany 
offered no market for their goods. The Hanover Show has 
not yet reached the stage where prestige alone demands that 
manufacturers should be represented there, as tends to be the 
case with Paris. 

Douglas, Boeing, North American and the British Aircraft 
Corporation are examples of leading companies absent from 
Hanover; it is difficult to imagine them not exhibiting at Paris. 
Russian participation gives a truly international flavour to the 
Paris Show; while Germany remains divided, it is unlikely that 
Russian aircraft will be shown at Hanover. 


Static Show 


With 174 exhibitors the static exhibition is filled to over- 
flowing; apparently many potential exhibitors had to be refused 
because vi lack of space. The British exhibits here are 
described on pages 509 to 511 of this issue. 

The joint display by the entire French aircraft industry is a 
highlight of the static show. It stretches right across one end 
of the exhibition hall and an impressive cross-section of the 
industry's latest products is to be seen. 

Pride of place goes to the Caravelle display where models 
in the liveries of 10 airlines suggest that the Caravelle has done 
for France what the Viscount did for Britain, In the past 
three years 58 Caravelles have been ordered for export alone. 

International aero-engine companies are better represented in 
the exhibition than aircraft companies. From Britain there are 


GERMAN AND FRENCH.—Among German aircraft at Hanover 
are the Putzer Elster 3 (top), and a crop-spraying version of 
the Klemm KL-107C (bottom). The French company SFERMA 
exhibits a Nord 1110 powered by a Turboméca Astazou 
turboprop (centre). 


} 2 t a 
; a | 
> é ” ~~ ame BP TO ieee tree ie es . 
: { & ae aes =a AG agth 6 — Oe . a. : ra, 
r —- a — eee aS ae, lf 
: 2 a aa < : Reo = ad —, ta. _— @ . 
re Bey a pce TR ——s ——— _. —— : _ = q “ ve.) x 
a ~~, — — aa $ ; 
a) = } . fe be ap SRS, Wane a ; — ee — 
= ss 4 se Ries i ‘ ‘ 
‘ ’ 3 ie <a ey - a ; 
> . = ‘ 208 ~<a S. £69 | 
: ef a. a me Z ra $ one ' i, 
ss 
: ; f 
4 P 
hee i 
= k 
ig / - 
os ‘ 
; 
4 . 
i & 
t ais 
17 : Be; 
: f E 
7 
: j 
| | : ey 
| eee . — og Th 
{ ome @ Ai ee ” ae are 
} 3 a §6—s_s 4’ J oS 
ee eS a as 
| SS ee eee a! 
Bae = - i me 
FAO Brae = Sgn ; 
) ws oo tn egret ee a ie = ire =) we I 
aga eee a wie “F > . ri - hte é : 
oe eg Re ee me eae EE : ay 
2 
22 
| = \7 | 
ae eg fT : | 
Ces, ———S Pe . 
m a Se x a § eg - “ 
4 oe . Bs vl i is re" ee 
; a S = aa - - ; — =< a aT | u 
rr oes <7 ’ a = Zz - - et ys 
i =a — =] = 
nan hi 7 7 ecpllaneenr . “a 
: rt 
Ys 
BY a: ~ m4 py fh erin ae 
. =~ rs ‘ 4 te: , . * 7 
cd 4 Bes - 2 4 = ms " og 6 - : fe 
Sy "Sie ae 3 ee af i; ai al r i, ie i “ 
et Brea | eats ae = “a 
+ ioe 4 er eet 
Ee a le 
oe oe 
: " bs ie ~ 
See a pape has ‘ Z a eee be ae “eee =o " =a : Se) a : es ‘a aes ie re wy H 
g 7” J 


THE AEROPLANE 508 APRIL 29, 1960 


and ASTRONAUTICS 


Alvis, Bristol Siddeley, Napier and Rolls-Royce; the French 
show Turboméca and SNECMA engines, while U.S. companies 
are exhibiting on the stands of associated German companies 
or of their German licensees. In this way Pratt & Whitney 
are showing a JT12 and a model JT3D on the stand of Weser, 
the German company in which the United Aircraft Corporation 
holds a 43% stake. On the BMW stand there is a General 
Electric J79 and a 275-h.p. Lycoming engine; both are licence- 
built by BMW. Continental display their piston engines on 
the stand of their German agent. Also, Lycoming are showing 
a T53 turboshaft. 

U.S. aircraft and engine companies are closely linked with 
the German aircraft industry; Britain is less closely associated 
although on the engine side there is an agreement between 
MAN and Rolls-Royce, and Kléckner-Humboldt-Deutz is to 
build the Bristol Siddeley Orpheus to power German G.91s. 

Certain of the British accessory manufacturers are doing big 
business with Germany; examples are Normalair and Graviner. 
Napier has received a Spraymat order worth at least £14 million. 

As might be expected, Lockheed was a prominent U.S. 
exhibitor at Hanover; licence construction of the company’s 
F-104G Starfighter will be the main task of the German aircraft 
industry in the next four years. Several European countries will 
co-operate in Starfighter production. 

According to Lockheed, the production programme will be 
as follows. From Burbank Lockheed will supply 96 aircraft, 
66 F-104Gs and 30 F-104Fs, which are two-seat trainer versions. 

Definite orders for production in Europe now total 774 air- 
craft, 574 for Germany and 100 each for Holland and Belgium. 
More aircraft will probably be produced for Holland and 
Belgium, but orders have not yet been placed. Italy is to 
adopt the F-104G but production plans are still fluid. 

Of the 774 aircraft on order, the German Flugzeug Union 
Sud group of Messerschmitt, Heinkel and Siebel will work with 
the Belgian company SABCA to build 399 aircraft. Final 
assembly will be divided between Messerschmitt and SABCA; 
they will be responsible for 210 and 189 aircraft respectively. 

Production of the other 375 aircraft will be by the north 
German companies Hamburger, Weser and Focke-Wulf; they 
will collaborate with Fokker in Holland and Avions Fairey in 
Belgium. Final assembly will be by Focke-Wulf. 

Production of J79 engines for these aircraft will be divided 
between BMW in Munich and FN in Belgium; the exact 
division of the work has not been decided. In general, the hot 

arts of the engine will be produced by FN and the others by 

MW; both companies will assemble engines, initially from 
components supplied by General Electric. 

The Starfighter programme will take most of the resources 
of the German aircraft industry in the next few years; the 
current production programmes on the Fouga Magister, Nord 
Noratlas and Piaggio P.149 are now nearing completion. Its 
only other major programme is on Fiat G.91 production, which 
covers 232 aircraft. Although three prototypes of the Transall 
a are to be built, no production orders have yet been 
placed. 

Weser co-operation with Sikorsky may lead to production in 
Germany of military versions of the Sikorsky S-61. Weser 
display models of the rear-loading army and amphibious naval 
versions. The German Forces are likely to order helicopters 
both of crane and assault types in quantity. 

German stands at the exhibition give little indication of the 


STOL EXECUTIVE.- 
A prototype of the 
Rhein RF-1 six-seat 
STOL transport is 
expected to make its 
first flight before the 
end of june. 


industry's future plans for its own designs, although Hamburger 
is showing a model of its HFB 314 jet transport. Dornier display 
no new developments, although rumour has it that the company 
is constructing a twin-turboprop STOL transport with pivoting 
engines as on the Do.29. 

élkow is exhibiting its range of sailplanes and light aircraft, 
but no information is available on its major activity, which is 
development and production of missiles and electronic equip- 
ment. There is no clue to the future of the VTOL “dream 
fighter ” being designed by the Entwickelungsring Sud. Rhein 
are showing a model of its RF-1 six-seat STOL transport; the 
Show came too early for this interesting aircraft, which is 
nearing completion and is due to fly before the end of June. 

As mentioned, most of the aircraft at Hanover are sport or 
business types. German aircraft in this category are the Do.27 
and 28, the Klemm KL 107C—produced by Bé!kow—the Rhein 
RW-3 and the Putzer Elster. 

The U.S. is well represented by the Cessna range, the Helio 
Courier, the Aero Commander, the Beechcraft range, the 
Mooney Mk. 20 and the Piper Comanche, Swiss and Austrian 
aircraft on view are the Pilatus Porter and the Simmering 
M 222, and Italy is represented by the Piaggio P.166 and the 
Falco. France show the Wassmer-Super IV and Emeraude. 
From Czechoslovakia have come the Meta-Sokol, the Aero 145, 
the Zlin 326, and the Morava L200A. Most of the foreign 
aircraft are being exhibited by their German distributors. 

The helicopters on view are a Sud Alouette 2, a Sikorsky 
S-62 and two Agusta Bells, a 47G-3 and a 47J-3. Regular flight 
demonstrations are given by the S-62 and Alouette.—.R.c. 


STATIC SHOW.—This rear-loading 
military version of the Sikorsky S-61 
(top left) is shown on the joint 
Weser-United Aircraft Corp. stand. 
It is designated the WF S-61B. 
Napier are exhibiting for the first 
time a model of the new Gazelle 
512 turboshaft and the Westland 
Wiltshire which it will power (top, 
right). On the Hamburger Flugzeug- 
bau stand there is a model of the 
company’s projected HFB 314 
medium-range jet transport (bottom 
left). Messier are showing a model 
of their Jockey undercarriage which 
has been selected for the Transall 
C-160 transport (bottom right). 


Photographs copyright 
“Thea 
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The Comet’s size fits the available traffic 


The Comet’s capability fits the runway conditions 


SOME COMET ROUTES 
IN 1960 
H A V L 2. eee 


COMET 


(Rolls-Royce Avon Jet Engines) 
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Today the British Aircraft Industry is developing new 


aircraft designed specifically tor the commercial operator who 

requires a freight acroplane. Teddington Aircraft Controls Limited 

are proud that their equipment figures in the specifications of 

these, the “tramp steamers” of the airways * Pressure Switches 

* Cabin Conditioning Equipment * Hot Air Valves * Solenoid Valves 


* Anucing Equipment * Fuel Tank Venting Equipment 


TEDDINGTON AIRCRAFT CONTROLS LTD - MERTHYR TYDFIL - SOUTH WALES - Te 
London Ofce: COLNBROOK BY-PASS WEST DRAYTON MIDDLESEX Telephone: Colnbrook 2202 3 
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THE AEROPLANE 
and ASTRONAUTICS 


British Exhibits at Hanover 


LTHOUGH 20 British aircraft, aero- 

engine and accessory manufacturers 
are exhibiting at Hanover this year, 
compared with 11 in 1959, they are by no 
means representative of the whole 
industry. Notable absentees are two of 
the large airframe groups, Westland and 
the British Aircraft Corporation. Only 
three British aircraft are scheduled to 
appear, an Armstrong Whitworth Argosy, 
a Hawker Hunter trainer and a Lanca- 
shire Aircraft Prospector. No British 
missiles are being exhibited. 

On the other hand, most British 
aero-engine companies are showing their 
wares and there are exhibits by Alvis, 
Bristol Siddeley, Napier and Rolls-Royce. 
Ancillary-equipment and instrument 
companies are also showing _ their 
products 

Details are given below of the aero- 
nautical exhibits by British companies. 


Alvis, Ltd. 

A model display shows all the aircraft 
and helicopters powered by Alvis 
Leonides and Leonides Major piston 
engines. The company is also exhibiting 
its Leonides Major 755 helicopter power- 
plant, which weighs 1.110 Ib. and has a 
one-hour rating of 795 b.h.v. at 2.900 
r.p.m. and 3,250 ft.; it is installed in 
Westland Whirlwinds. 


FUEL METER.—This Avery - Hardoll 

LBM 1000 bulkmeter is used for 

measuring the quantity of fuel supplied 
to aircraft. 


Avery-Hardoll, Ltd. 

This company is displaying a range of 
its equipment which is widely used for 
both hydrant and mobile aircraft refuel- 
ling systems. Equipment supplied 
includes high-level shut-off valves for 
large-capacity airfield storage tanks; 
1,500 g.p.m. bulkmeters to meter the 


OLYMPUS.—With 
Bristol Siddeley Solar 
fully variable reheat 
the Olympus BOI.7R 
has been run at 
24,000 Ib. thrust; a 
later Olympus has 
developed 33,000 Ib. 
with reheat. 


AIRCREW OXYGEN.—Liquid-oxygen 
systems for aircrew are produced by 
British Oxygen; here 34-litre liquid- 
oxygen convertors are being assembled. 


large-scale movement of fuels; hydrant 
pits fitted with quick-release valves and 
self-sealing couplings: bulkmeters with 
pre-set or slow-close valves; quick-release 
self-sealing couplings. For mobile 
refuelling systems the company supplies 
automatic bottom-loading equipment; 
bulkmeters for the pumping compart- 
ments of fuellers; quick-release  self- 
sealing couplings for the underwing 
refuelling of aircraft; strainers and air 
separators. Self-sealing couplings and 
meters for supplying methanol-water are 
also produced. 


Bristol Siddeley Engines, Ltd. 

A range of the companys’ turbojet, 
turboprop, rocket and ramjet engines is 
on display. These include an Olympus 
Mk. 201 with fully variable reheat; an 
Orpheus 803, the 5,000-lb. turbojet which 
is to be built under licence in Germany 
by Klockner-Humboldt-Deutz to power 
German-built G-9ls; a Viper ASV.11 
turbojet of the type in production for the 
Macchi MB326 trainer and the Jindivik 3 
target drone; a Proteus 765 turboprop, 
the engine which powers the latest version 
of the Bristol Britannia: a Gamma 201 
four-barrel rocket engine for the Black 
Knight re-entry research vehicle; and a 
cutaway version of the Thor BT-1I ramjet 
(two Thors power the Bristol Bloodhound 
surface-to-air missile). 

Industrial exhibits by Bristol Siddeley 
include examples of their gas-bearing 
circulators and pumps. 


British Oxygen Aviation Services 

Main exhibits are the company’s liquid- 
oxygen breathing systems for aircrew and 
nitrogen explosion-suppression equipment 
for aircraft fuel tanks. The twin 34-litre 
liquid-oxygen breathing system on view 
is in production for the D.H. Sea Vixen 
and Fairey Gannet; similar installations 
are proposed for the Vickers/English 
Electric TSR-2 and the two-seat Light- 
ning. The “Q™ mask, the latest aircrew 
breathing mask, is shown with this 
equipment; a large production order for 
it has been received. 

The liquid-nitrogen purging and explo- 
sion-suppression system displayed will 
give continuous protection for a weight 
of 12 lb. per 1,000 gal. of fuel. Other 
exhibits illustrate the World-wide service 
and distribution of the company’s avia- 
tion products and its research and 
development on cryogenic problems and 
associated projects 


Cossor Radar and Electronics, Ltd. 

Equipment displayed either wholly or 
in part, is the Cossor airborne secondary 
surveillance radar transponder SSR 1251 
with its control box SSR 1252 and aerial 
SSR 1253; ground secondary surveillance 
radar system 4G; a series of special 
Stripline components; and the Cossor air- 
field surveillance radar CR787. The last- 
named is suitable for use in either a 
mobile or static réle; it is similar to the 
well-known CR 21 but incorporates a 
microwave pre-amplifier which gives a 
25 increase in range. A_ complete 
mobile installation can be accommodated 
in a single trailer which can be trans- 
ported in a Blackburn Beverley. 


CONTROL BOX.-The SSR 1252 (above) 

control box is used with the airborne 

secondary surveillance radar trans- 

ponder SSR 1251 produced by Cossor 
Radar and Electronics. 


Dowty Group, Ltd. 

Companies exhibiting are Dowty Rotol, 
Ltd., Dowty Hydraulic Units, Ltd., Dowty 
Fuel Systems, Ltd., Dowty Nucleonics, 
Ltd., and Dowty Seals, Ltd. Included 
in the Group's display are a main under- 
carriage unit for the English Electric 
Lightning: a sectioned propeller hub and 
a sectioned auxiliary-drive gearbox for 
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British Exhibits ... . 


the Viscount: an animated diagram of a 
typical aero-engine fuel system; an 
exhaust turbo-charger for diesel engines 
(exhibited by the industrial division of 
Dowty Rotol): a bleed-air turbine: and 
a two-cell fuel-flow proportioner incor- 
porating a hydraulic motor which allows 
it to function also as a boost-pump. 
Also on show is a sectioned single- 
circuit engine fuel system for the D.H. 
Gyron Junior: spill burners for the D.H. 
Ghost and Goblin ana Bristol Siddeley 
Olympus: a Dowty liquid spring; a 
demonstration rig showing the Moog 
flow-control servo valve; a Hydel selector 
valve embodying a servo-operated slide 
valve with its servo pistons controlled 
by electro-magnetically operated pilot 
valves; a Vardel hydraulic pump of the 
two-stage variable-delivery high-pressure 
type; and display panels of typical seals, 
mouldings and electronic units. 


SERVO VALVE.—Moog electro-hydraulic 
servo valves are produced by Dowty Rotol. 


Dzus Fastener (Europe), Ltd. 

A range of the company’s standard, 
self-ejecting and instrument-panel mount- 
ing Dzus fasteners for aircraft is on dis- 
play. 


E.M.O. Instrumentation, Ltd. 

This company is exhibiting a range of 
its precision bearings used for gyros, 
synchros, tachometers, servo motors, 
computer drums and small electric 
motors; bearings are manufactured to 
specifications A.B.E.C. 5 and 7 but can 
be produced to A.B.E.C. 9 to special 
order. Also displayed are a synchro 
torque-testing machine; a bearing torque- 
testing machine; and a fixture for deter- 
mining the radial play of a bearing. 


HUNTER TRAINER.—Two-seat Hunters of the type shown at Hanover have been 
chosen for service with the R.A.F., Royal Navy and the air forces of Holland, 
Denmark, Peru, Jordan and India. 


Graviner Manufacturing Co., Ltd. 

A range of Graviner equipment is being 
exhibited by Deugra, the company’s 
German subsidiary. It includes such air- 
borne fire-protection equipment as the 
centinuous Firewire detector and the 
HS/RS (high-sensitivity resetting) point 
detector; a range of aircraft _fire- 
extinguisher bottles, nozzles and spray 
rigs; and aircraft explosion-protection 
equipment. Graviner equipment is to be 
installed on German-built Fiat G-91s. 


Hawker Siddeley Group, Ltd. 

The Group is exhibiting two aircraft 
at Hanover, the Armstrong Whitworth 
Argosy and the Hawker Hunter trainer. 
This is the first time that the Argosy has 
been displayed in Germany. 

In the static exhibition there is a model 
of the twin-Dart Avro 748 transport, soon 
to make its maiden flight. Other models 
on display are of the Folland Gnat two- 
seat advanced trainer; the Blackburn 
N.A.39 low-level strike aircraft; the 
de Havilland Dove; the Hawker Hunter 
trainer; and the Argosy. 

In the industrial exhibition at Hanover 
Hawker Siddeley is also showing a wide 
range of diesel engines, turbo-chargers, 
and various industrial products. 


Lancashire Aircraft Co., Ltd. 

This company has one of its Prospector 
aircraft at Hanover. This single-engined 
aircraft, powered by a 295 bhp. 
Lycoming flat-six, can be used for a range 
of duties including crop spraying and 
dusting, freighting and ambulance work. 
It can also be operated as a six-seat 
passenger aircraft. 


a, ema 


Marconi’s Wireless Telegraph Co., Ltd. 
Four types of Marconi radio and navi- 


gation equipment are on show. They’ 


are the transistorized airborne tele- 
printer-receiver Type AD 308; the sub- 
miniature automatic direction finder 


DOPPLER AERIAL.—Used with the 

Marconi AD 2300 Doppler navigator 

system, this aerial is stabilized in pitch 
and azimuth by the Doppler signal. 


Type AD 722; the automatic direction 
finder Type AD 712; and the track guid- 
ance computor Type 5452, which has 
been designed initially for use with the 
AD 2300 B Deppler navigator. This 
airborne computor is being exhibited for 
the first time. 


D. Napier and Son, Ltd. 

Exhibits by Napier include scale 
models of the Gazelle and Eland engines. 
Gazelles power the Westland Wessex 
and Bristol 192 helicopters; they are 
scheduled for the twin-engined Westland 
Wiltshire. The Westland Westminster, 
Fairey Rotodyne and Canadair 540 are 
powered by Elands. Details are given of 
the Gazelle 512, a 1,640 s.h.p. engine 
variant in which the power drive is 
taken direct from the free-turbine shaft. 

Other exhibits are the Spraymat ice- 
protection system, selected for the 
Transall C-160: the Sierracote trans- 
parent coating for electrical de-icing or 
demisting of aircraft windscreens and 
canopies; Deltic diesel engines and 
turboblowers: and exhibits of Napiercast 
investment casting by the company’s 
Park Royal foundry in London. 

(Continued on page 511) 


MULTI-PURPOSE.—Crop - spraying is 

only one of the many duties for which 

the Lancashire Aircraft Prospector is 
well suited. 
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THE AEROPLANE 
and ASTRONAUTICS 


The airline silhouette of the future, 
with its clean wing and rear mounted engines, 
offers many important advantages: 


®@ The clean wing has higher lift and 
lower drag, giving superior airfield 
performance and better high Mach 
number characteristics 


@ Full span leading edge lift devices 
and uninterrupted flaps 


@ Much reduced fire risks with no tanks 
or fuel lines in turbine disc areas 


@ Better performance margins and unique 
payload/range capabilities 


®@ Greatly reduced cabin noise 


® No handling problems in critical 
engine-out situations 


® High-set engines with minimum debris risk 
® Simpler maintenance from better 
systems access 
@ Reduced engine mounting structural 
difficulties 


For the above, and for many other reasons, 
rear-mounted engines represent one of 
the greatest advances in aircraft layout. 


FOUR REAR-MOUNTED 
“ 


VIC KERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


ROLLS-ROYCE CONWAY BY-PASS TURBOJETS 
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ROLLS-ROYCE RB.141. 
—Proposed powerplant 
for the Hamburger 
HFB 314 medium- 
range transport is two 
RB.141s. This by-pass 
engine develops 
15,000 Ib. thrust. 
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(Continued from page 510) 
Normalair, Ltd. 

On this company’s stand is a survey of 
its present work and a look into the 
future; a three-dimensional lunar scene 
stresses the increasing research and 
development by Normalair to adapt high- 
altitude breathing equipment to space- 
travel needs. Current products displayed 
include aircraft air-conditioning, pres- 
surization and oxygen equipment, with 
the accent on equipment being supplied 
to Europe and particularly to Germany. 

Special displays include the latest pilot- 
seat-mounted oxygen installation for 
emergency and ejection used for 
Luftwaffe fighters; an oxygen-breathing 
and sealed cabin-pressurization developed 
for sailplanes of the German Sailplane 
Research Establishment; a large-capacity 
vapour-cycle cooling system similar to 
that being supplied for the Vickers VC10; 
and a typical lightweight Freon cooling 
pack suitable for many applications. 


Rolls-Royce, Ltd. 

Engines exhibited are a Conway 
RCo.12, of the type installed in Luft- 
hansa 707s, with thrust reverser and 
silencer; a Tyne RTy.12 turboprop; an 
Avon RA.29 Stage 3 rated at 11,400 Ib. 
minimum thrust for take-off; and a pair 
of RB.108 jet-lift engines in a swivel 
mounting. Also on view is a Dart 506 
rotating assembly with turbine, shaft and 
impellers. 

The long component and overhaul 
lives of Rolls-Royce civil turbojet engines 
are emphasized by a disvlay showing the 
parts of an Avon RA.29 scheduled for 
change before its 1,600-hr. overhaul; they 
are two ‘gniter plugs and two washers, 
costing £8 Ils. in all. Also shown are 
the parts actually used in scheduled main- 
tenance and unscheduled accessory 
changes on a B.O.A.C. Avon 524 before 
its overhaui at 1,622 hr.; their total cost 
was £9 Ss. (Avon overhaul life has now 
been increased to 1,800 hr.) 

Other displays emphasize the com- 
pany’s extensive civil experience—more 
than 11 million hours of airline experi- 
ence with turbine engines—and give 
information about its new RB.141 and 
RB.163 by-pass engines. 


FRE'GHTERCOACH.—One of the largest 

aircraft to be demonstrated at Hanover is 

the Armstrong Whitworth Argosy. The 

aircraft is seen here delivering missile- 

range equipment at Benbecula in the 
Hebrides. 


Simmonds Aerocessories, Ltd. 

This member of the Firth Cleveland 
Group. is exhibiting in conjunction with 
its subsidiary, Deutsche Firth Cleveland 
G.m.b.H., at the industrial fair. On show 
is a selection of electronic, electrical and 
mechanical tank contents gauges, manu- 
factured by Firth Cleveland Instruments, 
Ltd., also a member of the Firth 
Cleveland Group. They include the 
Gilbarco electronic tank gauge and the 
Pacitor fuel gauge which is used in many 
types of aircraft. Nyloc self-locking nuts 
are also being shown as well as the full 
range of Surform hand tools. 


Smiths Aviation Division 

At the main industrial fair, this 
company’s German Agent VDO Tach- 
ometer Werke, Frankfurt, is showing 
Smiths flight and fuel systems. These 
include the first of a new series of 
automatic navigational displays with a 
tracking display which is kept current 
from Doppler radar and can _ be 
periodically reset by visual or radio 
fixing information. 

Also displayed is the autopilot and 
automatic throttle control used on the 
Autoland automatic landing system; the 
Smiths Flight System Type 4, a simplified 
and lightened version of the standard 
Smiths Flight System; and the Smiths 
Type 4 fuel contents gauge, fully 
transistorized and compensated for 
variations in fuel characteristics. 

A Kelvin Hughes Flight Data System 
for fighter aircraft exhibited, combines 


THE AEROPLANE 
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altitude, speed, flight direction and 
navigational information in only four 
instruments. In addition, a panel of six 
basic instruments designed for airline use 
to the recommendations of IFALPA is on 
display. These instruments are the Smiths 
servo altimeter, sensitive airspeed 
indicator, director horizon, beam 
compass, Smiths radio-magnetic selector 
and the Kelvin Hughes rate-of-climb 
indicator. 


The Sperry Gyroscope Co., Ltd. 

A range of equipment displayed by 
the British, U.S. and Canadian Sperry 
companies has been selected for its par- 
ticular interest to the German aircraft 
industry. Products on show include 
the lightweight C.L.11 Gyrosyn compass; 
the new S.P.40 autopilot; flight-director 
windscreen presentation; helicopter auto- 
stabilization equipment; and a range of 
stable-platform references. There is aiso 
a range of small displays showing equip- 
ment recommended by the company for 
the Lockheed F-104G, the Fiat G-91, the 
Breguet Atlantic and the Transall C-160. 


Tucker Eyelet Co., Ltd. 

Exhibits include a range of the com- 
pany’s products used in the aircraft 
industry, in particular its Pop and Imex 
rivets. 

Vinten, Ltd. 

This company is exhibiting a 70-mm. 
reconnaissance camera, a take-off camera, 
a G.90 gun camera, a 16-mm. high-speed 
and two 16-mm. recording cameras. 
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The Fighting Services 


Tangmere to be Honoured 


NE of the oldest R.A.F. stations, Tangmere, is to receive 

the Honorary Freedom of the City of Chichester on May 8. 
The ceremony is to be attended by the Under-Secretary of 
State for Air, Mr. W. J. Taylor; Air Chief Marshal Sir 
Theodore McEvoy, the Air Secretary; Air Marshal S. C. 
Elworthy, Deputy Chief of the Air Staff and the A.O.C.-in-C. 
Signals Command, Air Vice-Marshal Sir Leslie Dalton-Morris. 

Land at Tangmere was taken over for flying late in 1917, 
being used by the R.A.F. and the United States Air Service. 
Closed down after the Armistice, it reopened in 1925 to become 
a base for many types of aircraft, including Gamecocks, Siskins 
and Ansons, and prior to the 1939-45 War was the main base 
and Headquarters of the Tangmere Sector, No. 11 (Fighter) 
Group. By September, 1944, its squadrons had destroyed 866 
aircraft and claimed 252 probables and 440 damaged. 

Early in 1944 the station became an assembly base and 
transit centre for units taking part in the invasion of Europe, 
to which Tangmere squadrons gave support. They also pro- 
vided escorts for bombing operations and for the Arnhem 
landings. 

The Central Fighter Establishment was formed at Tangmere 
in September, 1944. remaining there a year. In September, 
1946, the R.A.F. High Speed Flight was based there and Gp. 
Capt. E. M_ Donaldson established a Wor:d speed record of 
616 mph. In 1958 Fighter Command relinquished Tangmere, 
and it came under the control of Signals Command. 


Senior Australian Appointments 


IR COMMODORE W. H. GARING. D.F.C., Commandant 

of the R.A.A.F. Staff College and Officer Commanding at 
Point Cook, is taking over command of R.A.A-F. Edinburgh. 
He will also be Senior Air Force Officer. South Australia. The 
present Commandant of the Cadet College at Point Cook, Gp. 
Capt. D. W. Colauhoun. DFC. AF.C.. is to become 
temporary O.C. of Point Cook and temporary Commandant of 
the Staff College. 

Gp. Capt. D. R. Cuming, O.B.E., A.F.C.. the present C O. of 
R.A.A.F. Edinburgh is moving to the Australian Department 
of Air at Melbourne. Another new appointment is that of 
Gp. Capt. J. Dowling. A.F.C.. who is to command Base 
Squadron at R.A.A.F. Butterworth, Malaya. He was previously 
Senior Air Staff Officer at Headquarters, R.A.A.F. Support 
Command. 


R.A.F. Regiment Trials 


N Wednesday of last week the first of a series of overseas 

mobility exercises for United Kingdom-based R.A.F. Regi- 
ment field squadrons started at Lyneham and Abingdon. That 
morning, No. 16 (Field) Squadron (Sqn. Ldr. P. A. Brewer) 
based at Felixstowe, was flown in Transport Command Hastings 
and Beverleys to the Western Desert to join No. 1 (Field) 
Squadron (Sqn. Ldr. J. Spencer) based at El Adem, in an 
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exercise bearing names of Operations “Lace Market” and 
“ Stress.” The former covered the air-lift and the latter the 
desert phase. 

The overall operation, which ended on Apr. 24, was directed 
by Gp. Capt. H. Sullivan, Senior Ground Defence Staff Officer 
of Headquarters, M.E.A.F. No. 16 (Field) Squadron's task 
was to fly to El Adem complete with its arms and mobile 
equipment, secure an airfield in the area of Sidi Rezegh, in the 
desert south of Tobruk. consolidate and defend it against attack. 
No. 1 (Field) Squadron acted as the enemy. 

No. 16 Squadron flew to North Africa in an air-lift designed 
to set down two Beverley transports from Abingdon and three 
Hastings from Lyneham on the runway at R.A.F. El Adem 
within 30 minutes of each other. The Beverleys staged through 
Orange, Southern France, and Malta, and the Hastings flew 
direct to R.A.F. Idris, Tripolitania, where they made a night- 
stop before flying on next morning to link up with the Beverleys 
at El Adem. 


R.A.F. Appointments 


E following are among recent Royal Air Force appoint- 
ments:— 

Air Ministry: Sqn. Ldr. R. D. A. Smith, D.F.C., to the Depart- 
ment of the Chief of the Air Staff, with acting rank of Wg. Cdr. 

Bomber Command: Gp. Capt. D. A. Green, DS.O., OB.E.. 
D.F.C., to R.A.F. Honington to command; Wg. Cdr. L. G. A. 
Bastard, AF.C., to R.A.F. Scampton, to command No. 617 
Squadron: Sqn, Ldr. A. W. Griffiths to R.A.F. Wyton as Wing 
Commander in charge of Operations, with acting rank of Wg. Cdr. 

Fichter Command: Gp. Capt. L. H. Bartlett, D.S.O., to R.A.F. 
Bawdsey to command. 

Technical Training Command: Sqn. Ldr. J. L. Wa'lace, O.B_E., 
L.R.A.M., A.R.C.M.. to R.A.F. Uxbridge as Organizing Director 
of Music, R.A.F., with acting rank of Wg. Cdr. 

Maintenance Command: Weg. Cdr. J. G. Bewley to No. 16 
Maintenance Unit, Stafford, as Provisioning and Stock Control 
Officer. 

Other Appointments: Gp. Capt. S. G. Birch, M.VO., OB.E.. 
74 Headquarters, Eastern Atlantic, as Joint Chief Logistics Officer 
(Air), 


More Service News 


F.E.F.B.W. Reunion.—A F.E.F.B.W. reunion will be held in 
London on May 27. Tickets. price £1 each, and details may be 
obtained from Fit. Lt. Walsh at R.A.F. Kidbrooke, London. S.E.3. 

C.A.S. Tour.—Air Chief Marshal Sir Thomas Pike, Chief of 
the Air Staff. was due to return yesterday from a tour of R.A.F. 
units at Gibraltar and Malta. Having left the United Kingdom 
in a Comet 2 of the No. 216 Squadron on Apr. 19, the C.A.S. 
also visited the R. Rhodesian A.F. 

R.A.F. Charities.—Proceeds from R.A.F. “At Home” days 
during Battie of Britain Week last year, when well over one million 
people visited 31 stations, yielded a total of £30.000. The money 
has been distributed in equal shares to the R.A.F. Benevolent 
Fund and the R.A.F. Association. 

Bat‘le of Britain Week.—This year, Battle of Britain Week wil! 
be held from Sept. 12 to 18 inclusive. Sept. 15 will be Battle of 
Britain Day, Sept. 17 “At Home” day and Sept. 18 Battle of 
Britain Sunday. 

Another Disbandment.—No. 56 Squadron based at R.A.F. 
Following this, the Fighter 


Acklington is to be disbanded this year. 
Command station will be vacated. 

Change of Command.—R.A.F. Binbrook has been transferred 
from Bomber Command to Fighter Command. The station was 
opened in 1940, 


FORMATION LEADER.— 
The last pupil at No. 2 
F.T.S., Syerston, to be 
trained there on the 
piston-engined Provost, 
Pit. Off. P. A. Edney, 
recently completed his 
course. To mark the 
occasion, the unit put the 
trainer up as leader of a 
formation of its successors 
—Jet Provost 3s. 
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What NATO needs—the | 
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| ‘ 
WIDE SPEED RANGE OUTSTANDING PERFORMANCE 4 
f Designed to give high-level supersonic performance as a fully The Lightning reaches a speed of Mach 0.9 in level flight at a 
‘ integrated weapon system, the Lightning has a top speed in operational height within 2.5 minutes from brake release. In ; 
ral excess of Mach 2 yet is completely controllable over a speed range considerably less than 3.5 minutes it can accelerate from the F 
a greater than thirteen to one. It loses none of its outstanding speed of sound to Mach 2. a 
wa flyi haracteristics in subsonic or transonic flight. : , fie a 4 
: sista — 9 At all altitudes the Lightning is highly manoeuvrable and fully i 
bi 


ALL-WEATHER OPERATION 

The Lightning has been designed as an all-weather day or night 
interceptor. Its comprehensive instrumentation, versatility and 
superb flying qualities enable it to fulfil its role safely and 
efficiently under all climatic conditions. 


aerobatic whether subsonic or supersonic; such outstanding 
performance makes the aircraft suitable for a number of roles 
including Ground Attack and Photo-reconnaissance. 
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Two-seat version now availa 


The two-seat version of the Lightning now available hag” | his instruments while ine radars. —_ ‘ake Over 
all the outstanding qualities of the single seat version fire control responsibilities. 

and a comparable performance. it can be used ag @ The two-seat Lightning is equipp: >) {ha same 
trainer, for conversion purposes, oF as a verational full navigational and landing aids, ne saarih 
aircraft...or the same aircraft can fl all these and trackradarasarefitiedtoihnes sv al versien. 
functions. All controle and instruments ‘ing Radar 


In its operational role the pilot can give full attention ta) Fire Control are dupticated. 


STE aS HRS SSA PE TOOTS ETRE: 


EDGVSM RS ER SM SERS OF 1 a TET TTS 


EbZh ASS pee eee 


Tr 


se, 


rk 
E 
f 
t 


Ms . - - a4 rn he 
Zz — aoe ’ — 5s ee eee hi 
{anne — —= ete! 
oa \ oe oe saueeseaten Sa 4 eae a ne, _ 
| “ ae 
e 
aime —e 5 24M YY 
; 
| ; 
Ve ~) * 
ry | 
+ 
Rae 
eRe fee | og ty oe ee Fone J a-ha a ea ea ees : ie 
i gh ata |i Suey ce Sat Die Aan tt ga aE Bo a ae Seth aR eaeaneen © Bs , 
Ras = Se ; 
re : 
=e oe a ¢ "4 ‘4 | ~ * fo ‘ * ye ar 
)>/ aE _ = _ @ 
—_— = 7) s i me 
be : ae ee ee va — , oats % : = eee ceemrscamamitiaimanes ~~~ aaa ; ae geen ety a  / as : 
E. “e ff ; E iy 
4 Pas rn p & : = sapiens — - 
¢ ‘ ~? ws / ; 3 . ae st <{ = Re : 
- E : \ . at Sonal C— é 
~ \ a, >, 7. 4 . 3 : * : ae i ae a — Ay 
-~_ 2 pets cits, i : : s. ii oe y 
_— x " 2 . ; gg " 
, , —_— F SU > : —_ | 
. ee ae ¥ a a (o=: a 
io Se ) ————— 
a2), atk 5 Se ae ae bis hoa of 
English Electric Av@ 
: Be — rate 


he “Lightning” has.... 


TWIN ENGINES FOR RELIABILITY AND ECONOMY ... Ty 


ts ry “+ tin ‘ rif ra t+ 


Pemeper Ts oa A a Shia 


Two-seat version now availabie 


The two-seat version of the Lightning now available has 
rSTANDING PERFORMANCE a 
i all the outstanding qualities of the single seat version 


Lightning reaches a speed of Mach 0.9 in level flight at & 
tional height within 2.5 minutes from brake release. In e © Compemanty performance. ee 
jJerably less than 3.5 minutes it can accelerate from the 


1 of sound to Mach 2. 


trainer, for conversion purposes, or as an operational 
aircraft...ar the same aircraft can fulfil all these 
functions. 

In its operational role the pilot can give full attention to 


ali altitudes the Lightning is highly manoeuvrable and fully 
atic whether subsonic or supersonic; such outstanding 
mance makes the aircraft suitable for a number of roles 
jing Ground Attack and Photo-reconnaissance. 
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his instruments while the radar operator takes over 
fire control responsibilities. 

The two-seat Lightning is equipped with the same 
full navigational and landing aids, airborne search 
and track radar as are fitted to the single seat version. 
All controls and instruments incluaing Radar 


Fire Control are duplicated. 


AN INTEGRATED WEAPON SYSTEM 
The engines aGar eq clectronic aide, the armament, 
the fire control devices t were ‘om the start to work as @ eae 


ordinated whole to achieve max cal performance, 
A variety of armaments can be fitte | diflerent operational require- 
ments —all are developed within this integrated weapon Sanenne 


INHERENT sepium degen iC STABILITY 

Ease of contro! speeds without autostabilisation; the 
Lightning dees not depend up cally supplied stability, Agto- 
stabilisation is there—but needed only — refinement in the tracking and 
attack phases 


_ oon of the alreraft is euch thal 
_ompletely free from pileh-ug 


All this has been achieved because the 
is inherently aerodynamically ste 
throughout its entire performance 


DEVELOPMENT wore NTIAL 


The Lightning is y at the st | potential. This basic design 
offers great possibilities not o: ose¢ performance but aleo for 
adaptation to other roles. This potent'« ensures @feat economigs in Operation, 


EASE OF SANGINS 


No complicated lanc chniques oe learned ner any extensive 
roway alterations made, for the Lightning can be landed and Srougnh ae yaae 
in 800 yards. 
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his instruments while the radar operator takes over 
fire control responsibilities. 

The two-seat Lightning is equipped with the same 
full navigational and landing aids, airborne search 
and track radar as are fitted to the single seat version. 
All controls and instruments including Radar 
Fire Control are duplicated. 


AN INTEGRATED WEAPON SYSTEM 

The engines, airframe, radar equipment, the electronic aids, the armament, 
the fire contro! devices ~ali were planned from the start to work as a «o- 
ordinated whole to achieve maxi operati i performance. 

A variety of armaments can be fitted to meet different operational requie- 
ments —ail are developed within this integrated weapons concept. 


INHERENT AERODYNAMIC STABILITY 

Ease of control at all speeds is achieved without autostabilisation; the 
Lightning does not depend upon electronically supplied stability. Auto- 
stabilisation is there—but needed only as a refinement in the tracking and 
attack phases. 

All this has been achieved because the design of the aircraft is such thai | 
is inherently aerodynamically stable and completely free from pitch-up 
throughout its entire performance range. 


DEVELOPMENT POTENTIAL 

The Lightning is oniy at the start of its great potential. This basic design 
offers great possibilities not only for increased performance but also for 
adaptation to other roles. This potential ensures great economies in operation. 


EASE OF LANDING 

No complicated landing techniq need be learned nor any extensive 
runway alterations made, for the Lightning cat be landed and brought to resi 
in 800 yards. 
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and ASTRONAUTICS 


Developments in Instrumentation 


ORE than 200 delegates attended a Symposium on Flight 

Test Instrumentation, held at the College of Aeronautics, 

on Apr. 7-9. The programme had been arranged by the 

Department of Flight at the College and delegates came from 

nearly 70 organizations at home, from Holland and from 

France. Twenty organizations-showed their latest products in 
an associated exhibition. 

Papers were given on recent developments in instrument 
transducer design and calibration, telemetry, magnetic tape 
recording and the handling of flight test data. Some of the 
requirements in instrument capability were illustrated by papers 
describing research flight test techniques. 


Trends in Transducers 

Dr. H. K. P. Neubert, Instrumentation Dept. R.A.E., surveyed 
the field of present and future means of converting an instru- 
ment transducer input into an electrical output. New physical 
principles were being considered, such as the piezo resistance 
of semi-conductors, and Hall effect, in an effort to meet 
requirements for higher accuracy in more demanding environ- 
ments with new (possibly digital) recording methods. 

Another member of Instrumentation Dept., Mr. W. R. 
McDonald, decribed the development of an acceleration 
transducer of the force-balance type. Experience here and in 
the U.S.A. has shown that an accelerometer using this principle 
has distinct advantages over the normal spring-damped mass 
type. 

One transducer can cover a wide range of accelerations from 
less than +0.0lg to +10g, for example. The frequency 
response and damping can be closely controlled and adjusted. 

Dynamic calibration is easy. The acceleration force on the 
mass is balanced by an equal and opposite electrical force 
from a coil in a magnetic field. The current in the coil is 
made proportional to acceleration by means of a displacement 
element attached to the mass, which is thus held in equilibrium 


The type AR-200 Amplex airborne magnetic tape recorder, 
which was shown for the first time in this country. 


The stability of this closed loop system depends only on that 
of the magnetic field. 

It seems likely that, in the near future, telemetry will play a 
relatively small part in U.K. aircraft flight testing. The mobile 
unit, developed by R.A.E. Radio Department is available for 
general use as a monitoring device. Mr. Heffernan of A. and 
A.E.E. gave an account of its use in spinning trials. Mr. 
Horwood and Mr. Walsh described the unit and went on to 
show how telemetry could be developed into a full-scale, high- 
accuracy recording system. 

Papers on the subject of magnetic tape recording, were part 
of a very real effort being made to inform the flight test 
engineer on the uses, merits and limitations of magnetic tape 
as an airborne recording medium. During the past year, the 
S.B.A.C. Data Reduction Committee has issued a report defining 
the rdle of this technique in aircraft flight testing and specifying 
a range of equipment to meet requirements. 

One of the few British firms with experience of magnetic 


Various airborne and ground test instruments and recorders 
on display in the Cranfield flight test laboratory during the 
Symposium. 


tape recording is Rolls-Royce and delegates heard an enthusi- 
astic account of it from Mr. D. A. Drew. The application 
described was in the study of vibratory and transient condi- 
tions on gas turbine engines. 

Blackburn Aircraft, Ltd., are beginning a programme of 
structural vibration measurements on an N.A.39 strike aircraft. 
All recording is by imported American magnetic tape equip- 
ment. 

This installation was described by Mr. P. Bellerby and 
delegates were startled by the size, weight and power require- 
ments. What had to be realized was the immense amount of 
data recorded, including 10 frequency-modulated tracks each 
carrying 6 channels. Here was a clear example of a problem 
needing automatic analysis if it were to be manageable and 
therefore tape had to be the recording medium. 

The equipment is relatively old—it was acquired a year 
and a half ago, and American and European airborne tape 
equipments have since been extensively transistorized. As a 


A rain simulator for use 
in a blower tunnel for 
developing or testing 
rain clearancesystems on 
aircraft transparencies. 


corrective, delegates could see examples of the latest equipment 
offered by Ampex and Tolana in the exhibition. One cannot 
help noting that these companies showed fully Anglicized 
versions of proven recorders, with compatible playback equip- 
ment, readily available. For the potential user the important 
words are “ proven” and “ available’ and neither word means 
much without the other. 


The Réle of the Research Establishment 

A team of contributors came from Aero Flight, R.A.E. 
Bedford, to describe some of the techniques used in flight 
research. Mr. H. Kerr began by tracing the history of 
quantitative flight testing and admitted the demand for measur- 
ing more and more physical quantities to greater and greater 
accuracies. At the moment, he said, we were changing to a 
new recording medium and we must plan, for use over the 
next 10 years, a system in which the recording system matches 
the read-out equipment, which is compatible with the com- 
puters and other analysing equipment. 

Mr. D. M. Ridland took the particular example of research 
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in aircraft dynamics and did what every engineer responsible 
for an instrumentation system would wish to see on many 
occasions, He described in understandable terms the flight 
and analysis techniques which could give him the answers he 
required. From this he inferred the features of the necessary 
instrumentation system using trace-recorders and semi-automatic 
trace readers; he completed the picture with a set of realistic 
specifications for the necessary instrument transducers. 

His colleague, Mr. I. McLaren explained how these require- 
ments had been met, with particular emphasis on the need for 
dynamic calibration of the transducers. He had found it 
necessary to develop the calibration equipment he needed. Of 
- many other instrument laboratories could similar tales be 
told? 

The fourth member of the team was Mr. J. Burnham who 
gave the Aero Flight views on their future requirements for 
flight test data handling equipment. He asked for a system 
which would be ten times faster than their present systems using 
the semi-automatic trace reader. He proposed a system using 
airborne magnetic tape recording, initially played back in 
analogue form. [The British Royston Midas equipment which 
is to be jointly marketed by Lockheed fulfils this require- 
ment.—Eb.] 

In the ensuing discussion Mr, E, J. Petherick of Benson- 
Lehner (G.B.), Ltd., pointed out that similar sophisticated data 
handling systems could be obtained “off the shelf” in the 
U.S.A. He thought it wasteful of British resources to spend 
valuable time and money in merely paralleling American 
developments, several years behind them. The effort would be 
better spent in developing a system which started with the 
high-accuracy advantages of digital airborne recording. 


Problems of Communication 

A paper giving the English Electric views on aircraft data 
handling was read by Dr. T. Duerden. He described the system 
used to support the extensive flight test programme on the 
Lightning all-weather fighter. A conventional system of trace- 
recorders and semi-automatic readout used Benson-Lehner 
Oscar and Boscar with two trace plotters, The analysis proce- 
dure was arranged to take advantage of a Deuce digital 
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performance, aircraft dynamics and even for the 1Ls approach. 

Dr. Duerden made a strong plea for the flight test problem 
to be well defined as it was vital to tell the computer the right 
thing to do. He was not a flight test engineer but had to 
supply a system for measurement, record, playback, analysis 
and presentation. 

He could not make recommendations until the designer had 
answered the questions: “ Why is this test to be flown?” and 
“In what form is the answer required?” After this a team 
of design, flight test, instrument and data handling engineers 
had to sit down and answer one further question: ““ What must 
be done to get the required answer? ” 

There is no doubt that Dr. Duerden was speaking for the 
majority of delegates in highlighting the communication diffi- 
culties between specialists. This symposium helped by getting 
people to talk and many delegates made valuable informal 
contacts. But the discussions following the papers showed 
the flight engineers to be more articulate (if imprecise) in putt:ng 
their case, than their opposite numbers, who seemed content 
to be represented by the Instrumentation and Radio Depart- 
ments of the R.A.E. 

Briefly one heard an interesting tentative suggestion that there 
was need for a central calibrating laboratory providing a service 
for industry. Certainly this would be an economic improve- 
ment on the present situation in which almost everyone 
admitted that they built equipment to their own requirements. 

The symposium ended with a dinner at which the speaker 
was Mr. F. W. Page, chief executive of English Electric 
Aviation, Ltd., and chairman of the S.B.A.C. Aircraft Data 
Reduction Committee. The excellent work of this Committee, 
reflected in their reports on transducers, telemetry and magnetic 
tape requirements had been acknowledged throughout the 
symposium. 

Mr. Page reiterated the need for better understanding 
between the flight test and instrument engineers and also spoke 
of the need for closer co-operation between the flight test 
engineers and the designers! He clearly spoke for all the 
delegates when he said how valuable the symposium had been. 
These were not just formal words, because he then asked that 
the College consider when they would hold the next gathering 


recorder. 


Gliding Notes 


Programmes had been written for airframe 


by Dr. A. E. Slater 


ASKS at the Midland Gliding Club's 
Easter Rally were nicely chosen: not 
too easy yet not impossible. Northerly 
winds provided no slope lift, but thermals 
day by day. Thirty pilots came from nine 
clubs and flew 18 different sailplanes—a 
record number which would have been 
larger if visiting entries had not had to 
be limited to 15. Types represented 
were: 7 Skylark 3, 4 Olympia 2, 3 Sky- 
lark 2, 2 Olympia 419, and one each of 
T-42 and Swallow. The Swallow, from 
Yorkshire, has an increased wing span 
of 15 metres, and is called “* Swift.” 

Saturday's task was a cross-wind race 
to Cosford and back, 54 miles in all, 
across the wind direction. There was a 
fair amount of small, ragged cumulus 
which threatened to spread out along its 
ceiling at 10,000 ft., but rarely did so. 
Fit. Lt. David Cretney won the race in 
1 hr. 51 min. at 29.2 m.p.h. average; he 
started about an hour after Wills but 
caught up with him at Cosford after an 
easy passage with two climbs to 7,000 ft. 
in cloud. 

Wills was the faster on the return 
journey, but had taken 2 hr. 26 min. over 
the course, so set off again at 15.00 hr. 
for a second try. He went faster than 
before, but did not know that the wind 
was strenethening. so his final glide took 
him 30 degrees off course to Knighton 
instead of the Long Mynd. 

A surorise this day was the arrival at 
16.55 of Bernard Thomas from the 
Doncaster Gliding Club, 100 miles away, 
where he had been launched by winch 
in his Sky at 13.45. 

On Sunday the thermals were “dry” 
for 50 miles around, apart from an 
occasional puff of cumulus on the 


horizon; but clouds came into view half- 
way to the set turning point at Lasham. 
Those who made Lasham, 121 miles 
across a moderate north-easterly wind, 
had then to turn on to the well-worn 
route towards Cornwall along a line 
passing through Yeovil and beyond. 

Yeovil would give Gold “ C” distance, 
but those who were after the 500-km. 
Diamond would have to shear off left 
from the Yeovil line and carry on at 
least 3 miles beyond Perranporth. Need- 
less to say, Philip Wills made the 
attempt, getting away at 11.33, obviously 
the earliest possible time; but the N.E. 
wind dropped just when he needed it, 
after the Lasham turn, and he had to put 
down at Callington, N.W. of Plymouth. 
This was 43 miles short of “ Diamond 
distance,” but 83 “projected” miles 
beyond his nearest rival, Fit. Lt. Ronald 
Dunn, who made 175 miles to Henstridge 
in the Windrushers’ Skylark 3, which he 
shared with Cretney. 

Brian Jefferson, from Camphill, was 
the only other competitor to go beyond 
Lasham to points west, and four landed 
there: Charles Green (who overshot a 
bit), Ted Stark (Army), Dr. Gregg 
(Coventry) and Mrs. Anne Burns. 

While all this was going on, Peter 
Scott had a launch from the Bristol Club 
in his new Olympia 419, flew to Camp- 
hill against the wind, and returned as far 
as Gloucester, having covered 213 miles 
between 10.10 and 18.00 hrs. 

An 80-mile triangle was set on 
Monday, via Cosford and a cross-roads 
near Leominster, giving a final leg of 
17 miles directly into wind. This leg 
promised trouble, as C. E. Wallington, 


of a similar nature.—H.R. 


from Dunstable Met. Office, made clear 
in his briefing. 

Many people started too soon and 
came unstuck around Much Wenlock on 
the first leg. Ted Stark came back for a 
second attempt, was re-launched at 13.41 
and made the fastest time round the 
course, 3 hr. 55 min. Cretney, also from 
a seeond launch, took from 13.12 to 
17.22, completing the first leg in com- 
pany with three others but afterwards 
losing them; while Ted Shephard of the 
Army club, the only other pilot to get 
round, took from 13.35 to 18.30, the last 
leg alone having taken him 1 hr. 40 min. 
Wills did not return from Cornwall till 
15.35, but immediately rigged, set off on 
the task, and came down only five miles 
short of the finish. 

Wills, Cretney and Dunn were already 
in unassailable positions when they had 
to leave before the fourth and last day. To 
allow for this, one-third was added to 
their total scores, so that Wilts won the 
rally with 352 points, and Cretney and 
Dunn, of the Windrushers, came a close 
second with 348; thus Skylark 3s took 
first two places. 

On the final day, Tuesday, John 
Williamson was the only one to reach 
Nympsfield, the goal, which he did by 
covering the 60 miles in 2 hr. 9 min. 
This feat raised him and his partner in 
the Moonrakers’ Olympia 419. Maj. John 
Evans, into third place with 245.6 points; 
Green came fourth with 2316 points 
earned with his Skylark 3; and Ted Stark, 
who reached Nvmpsfield below the hill- 
top and had to land in the valley, secured 
fifth place for the Army’s Olympia 419 
with 217 points. 
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AIRCO...121 


(Three Rolls-Royce RB.163 by-pass jet engines) 


The ultimate 600 m.p.h. airliner for economical operations throughout the world 5 
< 
: - 
; 
| < Sea i = 

} Designed by the most experienced team eee 
Powered by the best engines 
AIRCRAFT MANUFACTURING COMPANY LTD. : ‘ 
~ Hunting de Havilland Fairey 
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AN OIL COOLER FAN 
1 | 


2MONTHS 


The oil cooler fan for the WESTLAND WESSEX 
rotor gearbox had to have high perform- 
ance and be of minimum weight and size 
with a reasonable noise level. A special 
arrangement was required for belt drive 
from the tail rotor shaft. 


In only 34 months it was designed and made 
—a 12” axial flow unit rated at 2170 cfm 
at a Fan Static Pressure of 8” w.g. fitting 
neatly into the ducting. 

Airscrew, one of the oldest names in the 
business, have designed fans for most 
duties in very many modern British air- 
craft. When you have a fan problem you’ll 
get faster results if you 


talk to 


Airscrew 
first 


FROM DRAWING BOARD TO DUTY 


THE AIRSCREW COMPANY & JICWOOD LIMITED - WEYBRIDGE - SuRREY 


TELEPHONE: WEYBRIDGE 2242/7 
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when equipping 


INFLATABLE 
LIFERAFTS 


with Distress Signals 


WAECO Ltd. manufacturers of the world 
famous Wessex range of self-contained 
line-carrying rockets and pyrotechnic 
distress signals, have specially designed 
a complete range of Distress Signals for 
use in Inflatable Life Rafts carried in Civil 
Aircraft. 

ARB and AID approved, the Wessex 
“ Raftkit ” includes Parachute Distress 
Signals and Distress Hand Flares. Also 
Orange Smoke Signals which are safe to 
use on oil covered waters. 


For further details of 


DISTRESS EQUIPMENT, apply 


AIR/SEA RESCUE DIVISION - 
SALISBURY - WILTS. 
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EKCO 


Lightweight Airborne 
Weather Radar 


Low weight—only 57 Ib. 
Power economy—only 300 VA. 
150 mile range. 


High gain narrow beam 24” Antenna. 
Velocity corrected stabilisation. 
Simple installation—only three units. 
Bright display. 

Full vision rectangular tube. 


EKCO ELECTRONICS LTD. 
SOUTHEND-ON-SEA e ESSEX 
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WESTON 


AIRCRAFT INSTRUMENTS 


For the indication of 


TEMPERATURES 
PRESSURES 


CONTROL 
SURFACE POSITIONS 


TURBINE SPEEDS 
ELECTRICAL POWER 


ALSO: Navigational! Aids* 
Ground Test Sets 
ice Warning Systems - Reijays etc. 


*Model S178 
Hermeticaliy 
sealed 
miniature 
homing indicator. 


SANGAMO WESTON LIMITED 


ENFIELD - MIDDLESEX 


Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 
Scottish Factory, Port Glasgow, Renfrewshire, Port Glasgow 41151 


* Glasgow + Manchester + Newcastle-on-Tyne > 


Wolverhampton - Nottingham ~- Bristol - Southampton 
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| To the Navy _ | 
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the Whirlwind* means 
Mobility | 


* The piston-engined Whirlwind is in operation with Armed Services 
throughout the world. An experimental turbine-powered version 
points to even better performance, extended usefulness and simplified 
maintenance in later types of this ubiquitous helicopter. 


WESTLAND a great name in Helicopters 


WESTLAND AIRCRAFT LIMITED YEOVIL SOMERSET ENGLAND 


eo ee 


Ash ae 
ae 

re 
32s : 

i 2 

ie: | 
ne ty oF i 
i : ; 
ae fi : |i 
ag aa: | 
Ay Bee P sel i : 
eee | ! 
Wa ai: xt ail ; if 
Se . : 
Fs an’ * ’ 
ce 5 od P; F ei 
pe ; ry a ex., P : i 
- aa es 4 | 

ae o 
ee er 1 “ : 
ase ‘ : isc ‘ vase 

; ’ ‘ . Saal 

i ae 
a4 ; : - 
be le ane ti a a 
ye” - ; %% ele 7 th A < Be tig 
ia ‘a e Army ‘Ay | 
Ra tegen " ae” Bs . | | | 
ar : —_—— oe 20* ne Ry 
‘ ; . 2a , _ oie - ee 
mee | i ae ‘ i oll a ee oe 
i is ‘ elt ug ee sah gilt > tee, ‘a, ar 7 we SS eo ° -_ “ si 
Bask i « | ee an 4 rr a — Sa ieee % 2 7 ies oo its sgl 
es, pose : e he - + * a. . es lhe 3 tana = “eee bait : : : 
te wf oi omewameng aetna’ | ; ¥ 4 5 ee ne oe 4s e : . i ee, ‘ ; F 
ad ee eke - mir Peter eh ay Pan. ee 4 by . b S F | 
a ee i tue. « * ea” ile — a 7 f 
Vareley r Se ) : oO — —_— ier: - 4 Se ee RT nS, © BBG cy wai a ; \ | 
eh PP : 7 » oo ae Bie “ae ae ” tt ee om, a a = ss al a 
a 7 aa | 
~ Eee. ‘the Air Force — os | 
oe oy ' een. oe Oe ME ee é ~ ‘aaa ) 
Se oe Oo fan SSS. ———_— : , ee 

ee: at. aa 4 nae. toa eee wenn _ { me \ ne. ’ Bi = ; , 

’ he. SS ae aaa eres —_ Tt i aes ae 

| ee eee —— Beier te ~~ Fs, < eee 
og tat ae = s id sé SS my RESCUE 7 ee gece? 5 Ege 

af ea . , aw eee md ‘a = Sa. ae & 
Pact Es eee! — : pe ite & ; ij 
ae ‘ ‘ a ee aa Se Coe cog a et oc rmameaiene ss 6 vpieer ee K 
a er 23 sein ee SOMA ee Br ee eligi shisha iia E a 
a % 4 ag ts 7 agian ” gf as : aut ” - 
8 Bipes* - Saag nm 7 : & a 
oh. ; es: Oe ? | 
tp tj eee ae avy ; 

+ @ a a n i 3 | » | 
ee “a and the Marines : 

i a ] 
ba a yg 7 ; : } 
oe ame te ' : 1 D 
Ri a. es. | 
Bis : Be oe 7 o's Sy oF ee ne Bosithcshing adl nee a * c. oe CU 
fale : jae se an al a . . whieeatel ieee “A ee N 2 , ay a } 
— es) : 
pts 5-3 - is : | : Tire. wi Nhe nnd : ; os : C. i 4 \ 
> aes on... eee - a + ° ‘ i . . ® ; 
Psy i Teh: ions 5 - # - a ‘ 4 
oy ‘ 2 : he 2 ithe in, A 2 C 
* Bh on ——— z 
oo ee 
hae 
ee 
ae ; 
ae i 
eS ee 
oe 
ae I 
ey 
nein , 
acai 
i 
i ot fr. _ 
BS cd 
a | 
eT a i 


‘Ree PAGE introduces the fourth of our annual 
supplements devoted to the World’s commercial 
transport aeroplanes. Once again, much care has been 
taken to ensure that the data here presented is not 
only authentic but also directly comparable for each 
type of aircraft. This is made possible largely by 
the co-operation of the manufacturers concerned. 
Readers who are in the habit of using this special 
issue for regular reference will notice some differences 
in method of presentation. All weight and perform- 
ance data, together with details of powerplant, 
accommodation and dimensions, have been grouped 
for maximum ease of reference into a single tabula- 
tion, covering turbojet, turboprop and piston-engined 


Photographs copyright “The Aeroplane and Astronautics” 


types. A second table presents a quick guide to the 
basic engineering details of the twenty or so principal 
turbojet and turboprop transports in production, in a 
way which has, we believe, never before been 
attempted. Another new feature which should be 
of particular value is the listing of all airline 
purchases of turbine transports to date, with details 
of initial deliveries and first service. 

The series of notes on current turbine transports 
(pp. 521-534) is intended to supplement rather than 
replace the information in our previous Commercial 
Aircraft number of Oct. 16, 1959 (which also 
contained three-view general arrangement drawings). 
The emphasis here is thus on new information and 
developments in the past six months. 
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and ASTRONAUTICS 


Commercial Aircraft ... . 


The Pattern of Success 


LMOST exactly three years ago THE AEROPLANE AND 

ASTRONAUTICS published its first annual survey of the 
World's commercial transport aircraft. The intervening years 
have been remarkable for the unflagging tempo of new aircraft 
development in the civil field, and it is an instructive exercise 
to compare the contents of the Apr. 26, 1957, issue with the 
present one. 

Three years ago, for instance, about a third of the supple- 
ment was devoted to piston-engined aeroplanes—and even then 
the Lockheed L-1649 was not yet in service. Of the turboprop 
types described, only the Britannia, Viscount, An-10 and F-27 
had flown. Among the turbojets Britain had flown the Comet, 
France the Caravelle, America the prototype Boeing 707 and 
Russia the Tu-104—and the last-named alone was in service. 

This year, the piston-engined transport finds no place in 
our review. Reference to the present issue will show that there 
are now 14 types of turboprop transports flying, with others 
to come soon; and eight turbojet types are now flying. Of the 
latter, five are in service, and a sixth will begin scheduled 
Operations within a week or two. In the survey of turbine- 
powered transports, on pages 521-534 of this issue, reference 
is made to 49 different types, including some at the project 
Stage; of these, 27, or just over half, have made their appearance 
during the past three years. Nine nations are now involved 
in the development of turbine transports for their own use 
and for export. 

In the 1957 issue we discussed, in an article entitled “ The 
Emerging Pattern,” some of the factors influencing the future 
development of commercial aircraft with particular reference 
to the part which could be played by Britain. With the recent 
complete regrouping of the British aircraft industry into five 
major units, it may be useful here to discuss the pattern of 
development once again. 

The long-haul turbojet transport is now a fact, although the 
fully Guedioped intercontinental-range models of both Boeing 
707 and the Douglas DC-8 are still comparative newcomers 


with less than a year of service behind 
them. Both types have had their share of 
troubles—mostly associated with hand- 
ling in the case of the 707 and perform- 
ance in the case of the DC-8—but already 
they have transformed the airline picture. 
Operating costs actually achieved by the 
operators have been running above the 
makers’ estimates, but healthy profits are 
being made—at least while load factors 
are maintained at their present levels. 

So long as passengers have a choice between turbojets and 
aeroplanes with propellers, the turbojet will almost certainly 
be favoured (discount fares apart). A new situation is likely 
to develop over the next year or so, however, when many trunk 
services will become exclusively jet operated and the use of 
the big jets will be extended progressively to less important 
roufes. 

For many years to come, the big subsonic jet transport will 
continue to be the most important item of airline equipment— 
whatever the future of the supersonic transport. For this 
reason, we suggested three years ago that the British industry 
should develop a large turbojet transport “ which can do all 
that the big American turbojets can do—and do it better.” 
This requirement is being fulfilled with the Vickers VC10. which 
is now the major commercial project of the British Aircraft 
ata and, indeed, of the British aircraft industry as a 
whole. 

Like the Boeing 707, the VC10 lends itself to development 
in two directions—for longer ranges and bigger capacity, and 
for shorter ranges with smaller capacity. The Boeing “ family ” 
concept certainly accounts for most of the difference of 50 
between Boeing and Douglas turbojet sales (over 50. medium- 
haul Boeing 720s are now on order). It may be, in fact, that 
the only possibility of breaking-even with a new aeroplane is 
to spread its development costs over several quite distinct 

versions intended for different sections of 
the transport market. With the exception 
of the Viscount, and possibly of the F-27 
and the Caravelle, no civil turbine trans- 
port has, so far, broken even on 
Ay development and production costs. 
The extension of the jet transport’s 
utility, over both longer and shorter 
stage-lengths, is closely linked to the 
development of by-pass and turbofan 
> engines. Represented in our issue three 
5 years ago only by the Rolls-Royce 
: Conway—which was the first of the 
commercial by-pass engines—this new 
class of powerplant, with its higher 
power/weight ratios and lower specific 
consumptions has made possible a 
“breakthrough” by the turbojet into 
short-haul operations. It is a safe predic- 
tion that every new turbine transport 
fe =. from _now on will be based on turbofan 
engines—as is already indicated by the 
contents of this supplement. 


Short-haul Jets 
The medium-to-short-haul market 
appears to be well looked after by the 
Comet, the Convair 880 and members of 


WORLD BEATERS.—The most success- 
ful turboprop transport in the World 
is the Vickers Viscount (left) with 426 
sold and still selling. The most success- 
ful turbojet is the Boeing 707 (right) 


with over 200 sold to date. Also in 
this picture is the Verto! 107, which 
promises to be the first helicopter 
capable of profitable passenger-carrying 
operation. 
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the Boeing 707 and Vickers VC10 family. 

The more specifically short-haul turbojet 

is represented by the Caravelle and the 

forthcoming D.H.121, which is now the 

Hawker Siddeley Group’s major civil 

venture. The coming of the turbofan 

has done much to relieve one of the 

biggest problems of turbojet operation 

over ranges of less than 500 miles—that 

is, the influence of traffic delays on 

operating costs—and the next important 

step is therefore to produce a small jet 

transport of Viscount/Convairliner cap- 

acity for use on routes feeding in to 

the trunk lines. In the Hunting 107 and 

the Avro 761/771 projects, the British 

industry has the kind of aeroplane that 

will be wanted, and the production of 

one of these types is becoming an urgent 

necessity. Bee 
Some distinction must be drawn 

between this kind of feeder-liner and 

the more utilitarian turboprop “ workhorse” which, we wrote 

three years ago, should be developed as a “ DC-3 replacement ” 

for ranges from 250 to 500 miles. Both the Handley Page 

Herald and the Avro 748 have now appeared in this category. 
There continues to be a real danger (again quoting from 

the 1957 issue) that “ high-pressure selling by a manufacturer 

(or an industry), impelled by the need for self-preservation, 

leads the airlines collectively to lend their support to a type 

of aeroplane which they have not ‘sponsored’ and which 

they may not need.” This may well be true of a supersonic 

transport, about which opinions differ widely at the present 


THE AEROPLANE 
and ASTRONAUTICS 
= IN THE BEGINNING.—This historic photo- 


graph shows the prototype de Havilland 

Comet about to fly for the first time, on ly. 27, 

1949. On that day, the era of the civil 

turbojet transports can be said to have 

begun, although it was another ten years 

before they were in service in substantial 
numbers. 


BREAKTHROUGH ~ FREIGHTER ? — The 


nearest approach yet to a successful civil air 
freighter is the Canadair CL-44, powered by 
British turboprops and developed from the 
Bristol Britannia. Commercial models will be 
in service with U.S. all-freight operators next 
year. 


time, as indicated by some comments quoted overleaf. 
There is little doubt, however, that a supersonic transport will 
be built within the next decade—at first as much for military 
as for civil needs—and this type of aircraft will eventually 
supersede the subsonic jet on long-haul trunk routes. 

More promising lines of development for the airlines and 
the public are in the direction of STOL performance for 
transport aeroplanes, making near-city-centre operations 
possible. The trend with the present-generation turbojets has 
been to move operations farther away trom city centres 
because of the enormous runway lengths required. Anything 
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@ “it is certainly possible that a supersonic transport 
will be in operation somewhere on the world’s airlanes 
between 1965 and 1970. Who will be flying it? There 
is no technical, operational or economic reason why the 
airplane should not be developed in the United States.” 

Lockheed Paper, 1.A.S. Symposium, Jan., 1960. 


@ “ Designs below Mach 2 do not appear to present 
substantial advantages, and designs above Mach 3 would 
require significantly greater technological advances . . . 
to become operational in the time period we are con- 
sidering. A firm go ahead now (January, 1960) would 
mean aircraft would be placed into scheduled airline 
service by 1965... .” 
North American Paper, 1.A.S. Symposium, 
Jan., 1960. 


@ “How are we, the airlines, to swallow at one gul 
a 350% increase in speed and, in achieving it, deal eit 
problems of fundamental nature in structures, aero- 
dynamics, operation and air traffic control without going 
broke? It is, bluntly, nonsense. . . . None of us can 
afford to bring any supersonic aircraft into service before 
the early 1970s, but I suggest that even if you reach 
no further than Mach 2, airlines should now begin to 
collaborate with manufacturers while there is still time 
for airlines to get what they want instead of having to 
_take what is available.” 

B. S. Shenstone (B.E.A.), Apr., 1960. 


@ “Substantial research effort has been directed 
towards a supersonic transport which could have both 
commercial and military applications. This would be a 
large, long-range vehicle to cruise at from two to three 


SUPERSONIC TRANSPORTS—Some Recent Views. 


times the speed of sound. The company recognizes, 
however, the exceptional technical and financial 
problems involved and continues to predict that 
extensive use of such supersonic transports isa number 
of years away.” 

Boeing 1959 Annual Report. 


@ “... the magic of Mach 2.2 is that if you go any 
faster than that with a light alloy aircraft it melts. The 
time scale shows 1971 or 1972 for it to be in service 
carrying real live fare-paying passengers . . . you might 
find it faster to get there in a Mach 2.2 aeroplane that 
somebody knew how to design than in a Mach 3 one 
that somebody didn't.” 

Sir George Edwards (Vickers-Armstrongs), Mar., 1960. 

pe we are continuing study and preliminary 
development of a 2,300 m.p.h. military jet transport that 
we believe can be technically and economically practical 
for civilian use within the next decade. Somewhat 
lighter than today’s subsonic jet, this supersonic vehicle 
would offer smooth, comfortable flight at 70,000-ft. 


altitudes.” 
Lockheed 1959 Annual Report. 


@ “ Over long ranges (transatlantic) the first supersonic 
aircraft to compete successfully with the large subsonic 
jets will fly at a Mach number of between 2.0 and 
3.0. . . . The advance of our aerodynamic knowledge 
makes it likely that, by a process of evolution .. . 
cruising speeds for medium range machines will rise to 


about M 1.2.” 
M. B. Morgan 
(Scientific Adviser to the Air Ministry), Mar., 1960. 


which reduces this trend will be welcome, and STOL or VTOL 
capability, allied perhaps with laminarized flow for better 
economy, could represent the next big step forward in air 
transport—comparable in importance to the introduction of 
the turbojet in 1952. 

Helicopters, with their limited cruising speeds and high 
operating costs, are only partially the answer to the VTOL 
problem, but the point will soon be reached where, for certain 
highly specialized types of service, they may be able to 
operate at a profit. In the Westland (Fairey) Rotodyne, the 
U.K. has one of the most promising VTOL aircraft at present 
in view, while the Westland Wiltshire and the 192C Belvedere 
are examples of types of turbine-powered helicopter which 
will come increasingly into use on scheduled passenger service 
during the next few years. 


Air Freighting 

Some progress has been made towards the 4 cents/ton-mile 
pon freighter which, it is often claimed, would make a major 
reight “ breakthrough” possible; in optimum operating con- 
ditions versions of the Canadair CL-44 may achieve costs 
below this target figure within the next two or three years. 
But “the sleeping giant of air freight” slumbers on largely 
undisturbed, and the apparently dramatic increases in the 
annual airlift of freight must be measured against the fraction- 
ally small percentage of total freight which is actually being 
moved by air. The uncompromised civil freighter has still 
to be built. Every freight aeroplane ordered by any airline 
to date has been a variant of a civil passenger transport or 
a military freighter and its operating costs have been influenced 


accordingly. 
British Sales 

In theory, at least, Britain’s stake in the future of transport 
aircraft production does not appear to be unsatisfactory. In 
the VC1O and the D.H.121 families we have, prospectively, 
the best subsonic transports in the short-, medium- and long- 
haul categories at present in view—with either the Avro 
761/771 or the Hunting H 107 worth development to complete 
the lower end of the range. In the more specialized turbo- 
prop field the Avro 748, eng Page Herald, Armstrong 
Whitworth Argosy and Vickers Vanguard are available. In 
helicopters we can match or better U.S. achievements. Never- 
theless, the cold hard facts of the order bcok do little to 
support this optimism. 

The table (right) shows the respective sales of British and 
foreign turbine transports in various parts of the World. On 
this basis, Britain appears to have done not too badly. However. 
the 616 British aircraft which have been sold include over 400 
Viscounts. Of the other aircraft, 149 have been purchased 


by British airlines. Thus, excluding the Viscount, the British 
industry had sold 63 aeroplanes to foreign operators. In the 
three years since our first Commercial Aircraft Number was 
published only 34 turbine transports (again excluding Viscounts) 
have been ordered from the U.K. by 11 overseas operators, 
while orders for 19 have been cancelled. 

The aero-engine picture is a little brighter; all the French 
and Dutch aircraft (i.e., Caravelles and F-27s) and 61 of the 
U.S. and Canadian aircraft listed are powered by Rolls-Royce. 
Disregarding spares, the total represents just over 3,000 engines, 
all but 238 of them by Rolls-Royce. 

Since the British aircraft on offer are as good as any others 
for their tasks, the absence of orders can only be explained 
by reasons other than those of simple relative merit. The most 
obvious immediate reason is that the airlines have over-spent 
on their major re-equipmgnt programmes and need time in 
which to stabilize their finances in readiness for the next round 
of buying. 

But there is more to it than that. The British industry has 
not yet, as a whole, been abie to demonstrate its ability to 
offer a fast rate of delivery coupled with the certainty of 
maximum after-sales support. Nor has this industry had the 
chance to offer adequately attractive financing arrangements. 

The re-grouping of the British industry may well have an 
important influence on airline thinking in cases where technical 
merit is marginal or in our favour. Commercial aircraft have 
rarely been sold on merit alone. British second-generation 
transports now under development will surely sell if they can 
be made available to the right time-scale, with flexible financing 
arrangements and with airline confidence in technical support. 

WHERE THE AIRLINES BUY 


set US.& 
British French Dutch 
Aircraft pane Aircraft | Aircraft 


British Airlines .. ee 2H 15 
North American Airlines 165 481 
Central & South American 

Airlines a ee 1 
European Airlines . . eé 72 
African Airlines .. oe 24 3 
Asian Airlines os “ 54 26 
Australasian Airlines .. 26 23 


Total 616 651 81 14 


This table includes all firm airline orders for turbine-powered transports to 
date. Options, letters of intent, military orders, business aircraft, conversions 
and prototypes are excluded. Comet 1 orders have not been counted. Al! 
F-27 orders are included as Dutch. No details are available of the Aeroflot 
turbine fleet, believed to total at least 200 Tu-104, Tu-114, II-18 and An-10. 
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The Rolls-Royce Aero Engine Division is the largest 
organisation in Europe producing aero engines for Civil 
use. Over 33,000 people are employed in the design, 
development and manufacture of turbo jets and prop-jets 
which are in service with, or on order for, over 70 airlines 
and more than 30 other operators throughout the world, 


AVON TURBO JET 


POWERED BY 


ROLLS-ROYCE 


GAS TURBINES 


AIRCO D.H.121 FOKKER & FAIRCHILD F.27 


ARMSTRONG WHITWORTI! GRUMMAN GULFSTREAM 
ARGOSY 
HANDLEY PAGE DART HERALD 
AVRO 748 
NAMC YS-II 
BOEING 707-420 
SUD-AVIATION CARAVELLE 

CANADAIR FORTY FOUR 


DE HAVILLAND COMET VICKERS VANGUARD 


DOUGLAS DC-8/40 VICKERS VISCOUNT 


FAIREY ROTODYNE VICKERS VC.10 


RB. 163 BY-PASS TURBO JET 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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THE AEROPLANE 
ond ASTRONAUTICS 


The IFALPA delegate speaking to the ICAO 
Special Meeting, Montreal, February 1959 


We do not have any difficulty with the 
words ‘Area Coverage"’ but apparently some 
people do. In general terms what it means is 
the ability to navigate in any part of an 
area with precision. We feel that pictorial 
presentation is a proper part of an area 
display. 

The present standard in high density areas 
has been most highly developed and used in the U.S.A. The New 
York area is an area of high traffic flow, and itis appropriate toreview 
the functioning of the present system in its most complete form and 
where it is under the most severe test. We are most concerned with 
the ability of VOR to provide what we feel is essential in high 
density areas—helicopter cover and aid for high flying aircraft. 

In the area there are 34 stations which use 33 frequencies, and air- 
craft flying at 40,000 feet in the area will, under normal conditions, 


THE DECCA NAVIGATOR 


COMPANY 
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hear all of them. Basically he will hear the 
34 stations in the area, and under abnormal 
conditions also those in the area to the 
West and South; a total of 69 stations using 
60 frequencies. 

I might mention that we have a problem 
with frequencies—we have apparently 
exhausted them in this area. We also have 

a problem with low frequencies. The power of some low frequency 
beacons is quite low, so that you can usually not tune them in until 
you reach somewhere in the neighbourhood; you will not get an 
A.D.F. signal until you are perhaps six or seven miles away, and occa- 
sionally pilots have gone right over them without picking the signal 
up. Our proposal for area coverage would surely not solve every 
problem, but it does offer some potentials for solving this and 


similar problems. 
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Commercial Aircraft 


Turbine Transport Order Book 


On this and the next page are listed all airline orders for 
turbine-powered transports up to Apr. 22, 1960. Also 
included, for completeness, are details of military orders 
and prototypes, shown in italics together with airline 
purchases which are no longer current. 


QUANTITY FIRST FIRST QUANTITY FIRST 


FIRST 
CUSTOMER CUSTOMER 
Firm | Ope. | OELIVERY SERVICE Firm | Ope. | DELIVERY SERVICE 


AIRCO D.H. 121 CANADAIR CL-44 
B.E.A. ne a> ‘ 24 10 Mid 1963 Seaboard and Western (D-4 
Flying Tiger (D~4) .. ; 
ALLISON SUPER CONVAIR Slick (D-4)* wa ‘ 
Lake Central ‘ , 5 10 Mid 1960 R.C.A.F. (CC-106) 


Corporate .. . és 11 — 
Prototype Jan, 1960 CANADAIR 540 (AND 
ELAND-CONVAIR) 
ANTONOV AN-10A Allegheny .. ‘ ; 
Aeroflot oo wa , R.C.AF. (CC-109) 
Prototypes 


CONVAIR 880 
T.WA. (-22) 
Delta (-22) 
Capital (-22M) 
C.A.T. (-22M) 
Avensa (-22M) 

A.W. ARGOSY J.A.L. (-22M) 


Trans Arabia 
CONVAIR 600 
Jan. 1959 American . 
Swissair * 
BOEING 707 S.A.S. Ke 
P.A.A. (-121)' Aug. 1958 Real Aerovias 
American (-123)* Oct. 1958 Jan. 1959 
American (-1238) .. June 1960 — DE HAVILLAND COMET 
TWA, (-1317 * Jan. 1959 Mar. 1959 OAC. (1) .. a + 
Continental (-124) April 1959 June 1959 
Qantas (-138)* es June 1959 July 1959 
Qantas (-138B) 1961 1961 
Cubana (-139)* — 
Braniff (-227) 
P.AA. (-321)° 
T.W.A., (-331) “ 
Air France (-328) .. 
Sabena (-329) 
S.A.A. (-344) 
Lufthansa (-430) 
B.O.A.C. (-436) 
Air Mdia (-437) 
Varig (—441).. 
El Al (-420) 


Jan. 1961 
Jan. 1961 
Aug. 1961 
Nov. 1959 


lalw 


June 1959 
1960 


11s 


june 1956 


AVRO 748 
Skyways*® 
B.K.S 1960 

Feb. 1960 

Oct. 1960 

Dec. 1960 

Mar. 1961 

May 1961 


Aden Airways (Srs. 2) 
Indian Air Force - 
Prototypes 


Ll wwl 
wa- 158 


| Sa 


June 1961 
Mar. 1961 
April 1961 
June 1961 


Prototypes, etc. 


llatw 


nr 
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Dec. 1951 


—_ 


Dec. 1959 AF. (2) oe 
Aug. 1959 O.A.C. (4) . “s 
Nov. 1959 erolineas Argentinias (4) 
Jan. 1960 AAC. (4) . ob 
Jan. 1960 B.E.A. (4B) .. 
Oct. 1960 Olympic (48) 
Mar. 1960 Mexicana (4C) 
April 1960 June 1960 Misrair (4C).. 
Feb. 1960 April 1960 M.E.A. (4C) 
July 1960 — Prototypes 
‘ May 1961 July 1961 
U.S.A.F. (VC-137A) .. May 1959 Mey 1959 DOUGLAS DC-8 
Prototype (-80) July 1954 os United (10) .. ; 
Delta (10) .. 
BOEING 720 United (20) . . 
United (-022) ‘ April 1960 - Eastern (20) 
American (-023)? .. July 1960 — National (20) 
American (-023B) . 1961 ~. J.A.L. (30) 
trish Air Lines (-048) Nov. 1960 Dec. 1960 K.L.M. (30) 
Lufthansa (-030) . April 1961 _ Northwest (30) 
Western (-047) April 1961 — Olympic (30) 
Braniff (-027) Feb. 1961 — P.A.A. (30) .. 
Panagra (30) - 
BRISTOL BRITANNIA Panair do Brasil (30) 
B.O.A.C. (102)* .. ai Dec. 1955 Feb. 1957 S.A.S. (30) .. ¥ 
Aeronaves (302) .. Nov. 1957 Swissair (30) 
Air Charter (307) .. Sept. 1958 , T.A.L. (30)... ée 
Transcontinental (308) Dec. 1959 U.A.T. (30) os a 
Ghana (309) os 1960 Philippine Air Lines (30) .. 
B.O.A.C. (312)* Sept. 1957 Alitalia (40) be 
El Al (313) Sept. 1957 
C.P.A. (314/324). April 1958 
Hunting-Clan (317) Sept. 1958 
Cubana (318) ; Dec. 1958 Iberia (50) 
Eagle (318)’ April 1960 Prototype 
R.A.F. (252/253) June 1959 June 1959 
Prototypes .. Aug. 1952 _ 


Patt tbbe deed 


Dec. 1960 April 1960 
july 1949 _ 
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June 1959 Sept. 1959 
July 4 Sept. 1959 


Feb. 1960 
Feb. 1960 
Aug. 1960 
April 1960 
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* National Airlines began operating 707-1215 on 2 Northeast Airlines has operated 707-131s on * Used on charter from 8.0.A.C. by Ghana, 
leasei n December, 1958. lease since September, 1959. Nigerian, Central African and East African. 
2 Will be modified to ‘B’ models with turbofans in * Cubana failed to finance purchase. Leased to ? Leased with option to buy from Cubana. 
1960/61. Braniff. * Lecter of intent. 
* One leased to P.I.A. from March, 1960. * Two for lease to $.A.S. 
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Turbine Transport Order Book 


QUADETITY FIRST FIRST 
CUSTOMER 
Firm | Ope. DELIVERY SERVICE 
(Continued from page 519) 
FAIRCHILD —_ 
Avensa 5 3 Sept. 1958 Oct. 1958 
Aloha 6 a May 1959 June 1959 
Bonanza 10 — Feb. 1959 Mar. 1959 
Ecuatoriana . . 1 1 1960 1960 
Northern 3 _— Oct. 1958 Nov. 1958 
Ozark ve 3 2 _ = 
Pacific Airlines 6 — Mar. 1959 April 1959 
Piedmont .. “es 8 _ Oct. 1958 Nov. 1 
Quebecair .. 3 1 Sept. 1958 Oct. 1958 
Trans Mar de Cortes 1 1 Dec. 1958 1959 
Turkish Airlines 5 _ 1960 1960 
West Coast 6 = Aug. 1958 1 
Wien Alaska 2 — June 1959 July 1959 
Corporate .. 24 — — _ 
FOKKER F-27 
Aer Lingus .. 7 _ 1 Dec. 1958 
All-Nipson Airways 3 — Spring 1961 1961 
Ansett-A.N.A. oe 6 — Oct. 1959 Nov. 1959 
Braathens 3 — . 1958 Jan. 1959 
East-West .. 1 — July 1959 Aug. 1959 
Indian Airlines 5 5 1961 “T96 
K.L.M. . a4 2 — Mar. 1960 — 
MacRobertson Miller 1 ~ Dec. 1959 Dec. 1959 
+5 rh International 3 6 1960 1960 
N.Z.N a 7 1960 1960 
Priipone Air Lines: 2 =_ Mar. 1960 1960 
TAA. 9 _ April 1959 May 1959 
J \ ae 5 _ 1960 1960 
R. Neth. AF.. ; 12 = 1960 1960 
Corporate ond. executive 10 — = os 
GRUMMAN 
GULFST nent 
Corporcte . . 0+) — June 1959 _ 
HANDLEY PAGE 
HERALD 
B.E.A. 3 — 1961 1961 
2 -. Mar. 1958 _ 
ILYUSHIN IL-18 
Aeroflot ne ~~ ? — 1 April 1959 
C.S.A. ’ es 6 — Jan. 1960 April 1960 
D.L.H. (Incerflug) .. ? — 1960 April 1960 
L.O.T. es ve 3 — 1960 1960 
Maler ? — 1960 May 1960 
LOCKHEED reeeetteedl 
American .. re 35 — 1958 Jan. 1959 
Ansett-A.N.A. 3 — — Mar. 1959 
Braniff , 9 — — July 1959 
Cathay Pacific 2 _ April 1959 April 1959 
Capital a 5 — June 1960 — 
Eastern 40 _ Oct. 1958 Jan. 1959 
Garuda 3 _ 1960 1960 
7<L.M. 12 os Sept. 1959 Dec. 1959 
National .. 23 _— — Sept. 1959 
Northwest .. ‘ 18 _ July 1959 Aug. 1959 
Pacific Southwest .. A — Nov. 1959 Nov. 1959 
Qantas ee 4 — Nov. 1959 Dec. 1959 
TEAL 3 — Nov. 1959 Dec. 1959 
TAA. 3 — _— Nov. 1959 
Transamerican"’ 2 — 1960 1 
Western 12 — Aug. 1959 
. ete. 3 _ Dec. 1957 — 
LOCKHEED SETSTAR 
Corporote, etc. 21 2 Nov. 1960 Jan, 1961 
Prototypes _ Sept. 1957 _ 
MAX eon ere SUPER 
BROUSSARD 
Rss ry — 6 1961 1961 
Prototypes 2 = Spring 1960 
NIPPON YS-11 
Prototypes .. 2 — Oct. 1961 — 
S.A. . —~ ane 
Air France .. . 24 — Mar. 1959 May 1959 
S.A.S. 4 8 April 1959 May 1959 
Vari - 2 3 Sept. 1959 Dec. 1959 
Air Licerie oa se 4 1 Dec. 1959 Jan. 1960 
Finnair (1A) . . én 3 3 Feb. 1960 April 1960 
Air Maroc gam “e 2 — Mar. 1960 April 1 60 
Swissair ‘ i a _ Agett 1960 May 1950 
Alicalia (1) . 4 4 May 1960 
Sabena (VI) .. 4 4 Feb. 1 1961 — 
Uniced (VI R) 20 20 Spring 1961 Autumn 1961 
os, etc. 3 _ May 1955 — 


QUANTITY FIRST FIRST 
CUSTOMER Firm | Ope. | DELIVERY SERVICE 
SHORT BRITANNIC 
RAF. ~¥ se 10 — — 1964 
TUPOLEV TU-104 
Aeroflot (Tu-104) . . ? a 1956 Sept. 1956 
Aeroflot (Tu-104A) ? — 1958 1958 
C.S.A. (Tu-104A) .. 4 — 1957 Dec. 1957 
Aeroflot (Tu-104B) ? — 1959 Spring 1959 
bap em bested 
Aerofi ae ? - 1959 Spring 1960 
Vin BenawaeEs 
D.L.H. ? — 1962 
L.O.T. ? _ 1962 
VICKERS VC10 
BOAC. .. 35 20 June 1963 1963 
Prototype a June 1961 — 
VICKERS »  eteemal 
B.E.A. (951).. ° — April 1960 July 1960 
B.E.A. (953). . 14 4 1961 1961 
T.C.A. (952) 4 Aug. 1960 Autumn 1960 
Prototype .. _ Jon. 1959 -- 
VICKERS VISCOUNT = 
Air France (708) .. 12 — May 1953 Sept. 1953 
Air Lingus (707) 4 _— Mar. 1954 May 1954 
Airwork (736) 2 a _ Jan. 1958 
Alicalia-L.A.l. ) 10 _ Mar. 1957 May 1957 
Ansett-A.N.A. (747)"* 2 — Sept. 1958 Sept. 1958 
Austrian Airlines (7 y 4 — _ Mor. 1958 
B.E.A. (701) 27 _ Jan. 1953 April 1953 
B.W.LA. oar) 5 os July = Sept. 1955 
Butler (747) . 2 — Sept. 1 Nov. 1955 
Capital (745) 60 — June i958 July 1955 
C.AA. (748) 5 —_ May 1956 June 1956 
Cubana (755) es 3 — May 1956 June 1956 
Eagle (Bahamas) (707) 2 — Feb. 1960 Mar. 1960 
Fred Olsen (779) 4 — April 1957 —- 
Hong Kong Airways (760) 2 —_ Jan. 1957 Feb. 1957 
Hunting Clan (732) . 3 a May 1955 pe 1955 
Icelandair (759) . 2 — Nov. 1956 jar. 1957 
Indian Airlines (768) 10 _ Aug. 1957 Oct. 1957 
Iranian Airways (782) - 3 — Mar. 1958 May 1958 
traqi Airways (735/773) _ .. 4 — Oct. 1955 Nov. 1955 
Kuwait Airways eae). 4 1958 June 1958 
Lanica (786) 2 — Des 1958 Feb. 1958 
LA.V. (749).. . 3 — ‘eb. 1956 Mar. 1956 
Malayan Airways (760) 2 = 1959 Aug. 1959 
M.E.A. (732/754) 8 a 1955 Sept. 1955 
Misrair (739/732) 8 — Dec. 1955 Jan. 1956 
Northeast (798) 10 — 1958 Sept. 1958 
Sanicy Air Lines (70)... 3 — May 1957 June 1957 
P.L.U.N.A. (769) 3 — May 1958 Sept. 1958 
T.A.C.A. (763 (786). . 3 —_ — Nov. 1957 
T.AA. (720/756)"* .. 14 — Oct. 1954 Dec. 1954 
T.C.A. (724/757) 51 — Dec. 1954 April 1955 
Tradair (707) 2 — Jan. 1960 Jan. 1960 
Turkish Airlines (794) 5 — Jan. 1958 May 1958 
Union of Burma (761) 2 — July 1957 Nov. 1957 
VICKERS VISCOUNT = 
Aer Lingus (808) .. 7 — May 1957 June 1958 
Airwork (831) os 2 _ Feb. 1959 _ 
All-Nirpon Airways (839)| 3 | — July 1961 a 
Ansett-A.N.A. (832) os 4 _ Feb. 1959 Mar. 1959 
Austrian Airlines (637) 6 a Feb. 1960 Mar. 1960 
B.E.A. (802) . . 24 _ Feb. 1957 Mar. 1957 
B.E.A. (806) . 19 _ Mar. 1958 May 1958 
Cubana (818) . 3 — Nov. 1958 Aug. 1959 
Continental (812) . ae 15 _ May 1958 May 1958 
Eagle (Bermuda) (805) 2 — Dec. 1957 — 
Ghana Airways (338) 3 a May 1961 — 
ay Clan (833) 3 — May 1955 June 1959 
K.L.M. (803) 9 June 1957 July 1957 
Lufthansa (814) 9 a ‘+ Dec. 1958 
Maritime Central (80S) 1 _ —_ June 1959 
N.Z.N.A.C. (807) .. 4 — Dec. 1957 Feb. 1958 
P.1.A. (815) .. 5 — Jan. 1959 Feb. 1959 
S.AA. (813) 7 — Oct. 1958 Dec. 1958 
Sudan Airways (631) 1 i June 1959 June 1959 
Transair (804) 3 — Sept. 1957 Sept. 1957 
T.AA. (816) 2 — May 1959 June 1959 
V.AS.P. (827) ey rs 1 4 
rototypes 4 a July 1948 _ 
Corporate and executive 17 — — _ 
WESTLAND FAIREY 
ROTODYNE 
a os 1 1964 1965 
B.E 6 — 1964 1965 
New York Airways® 5 15 1964 1965 
Prototype .. 1 — Nov. 1957 os 


* Letter of intent. 


** Five each by Fairchild and Fok «er. 


" Purchase for lease. 


"® Three 720 leased by Ansett-A.N A. from T.A.A. 
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THE AEROPLANE 
and ASTRONAUTICS 


Turbine Transports of the World 


AERFER AE 150. The Ae 150 has been projected by Industrie 
Meccaniche Aeronautiche Meridionali, Aerfer, of Naples, 
primarily for the Italian Air Force, but also with commercial 
applications. It has a high-wing layout with two Dart R.Da.10 
engines in underslung powerplants similar to those of the Tynes in 
the Short Britannic. There is a rear-loading door in the fuselage, 
which sweeps up sharply to the single fin and rudder, and the main 
undercarriage units are in fuselage-side blisters. Large trailing- 
edge flaps give the Ae 150 a STOL capability. The take-off distance 
to a height of 35 ft. is quoted as 525 ft.; and the landing distance, 
from 50 ft., 650 ft. 

ALLISON SUPER CONVAIR. Flight trials of the prototype Allison- 
powered Convair conversion began on Jan. 19 at Santa Monica, 
where PacAero had been responsible for installing the 501D-13D 
turboprops and engineering the associated changes. The power- 
plants are similar to those used in the Lockheed Electra and are 
cleared for 1,000 hr. between overhauls. Some 80% of the work 
necessary to certificate the Super Convair has been completed with 
an earlier Allison-engined Convair, the YC-131C, and deliveries 
of production conversions (also by PacAero) are expected to begin 
to Lake Central Airlines in the autumn. Apart from the new 
engines, the Super Convair has 17 sq. ft. more tailplane area and 
12 sq. ft. more fin and rudder area, as well as new soundproofing 
in the cabin. Basic cost of conversion is $490,000, or between 
— and $900,000 including purchase of a second-hand aero- 
plane. 

ANTONOV AN-10. Little has been heard of the Antonov An-10A 
since it went into regular passenger-carrying service with Aeroflot 
in July, 1959. It was developed to complement the [I-18 with a 
generally comparable performance and the same powerplant. 
Intended for use more particularly in the less-developed areas of 
Russia, the An-10A is able to operate from grass strips and, in 
addition to flying some passenger services, is used to pick up 
produce at the collective farms and deliver it to the cities. The 
designation An—10A applies to the modified production version 
which has anhedral on the outer wing panels and small fins on the 
tailplane. Also reported is the An—16, a developed version with a 
10-ft. longer fuselage and accommodation for 130 passengers. An 
An-l0A was seen in Britain for the first time in December, 1959, 
when one called at Prestwick en route to the U.S.A 

ARMSTRONG WHITWORTH ARGOSY. Improvements in the 
payload-range and an order from Trans Arabia Airways have been 
the latest developments in the Argos story. Since the first flight, 
14 months ago, six examples have flown and the completion of the 
C. of A. programme is expected within two or three months. Two 
of the initial batch of ten will be delivered to Trans Arabia later 
this year for use in a mixed passenger/freight layout on that 
company’s Middle East network. Three more are likely to be 
leased by B.E.A. for evaluation, and another, will make a sales 
tour of North America later this year. 


Above, Allison Super Convair (Allison 501D-13). 
Below, Avro 748 (Rolls-Royce Dart). 


A typical mixed load for this aeroplane, with its unique double- 
ended loading facility, is 38 passengers and eight tons of freight. 
Maximum high-density accommodation is 89 passengers and the 
capacity payload has been increased to 28,000 Ib. The 6,000-Ib. 
increase in gross weight, announced in February, which has 
doubled the range with maximum payload, was made possible by 
an analysis of flight-test and structural-test data. The new figures 
are given in detail in the tables on pp. 530-532. 

Major assembly has begun on the first AW 660 for the R.A.F. 
This version has a 100,000-lb. gross weight, * beaver-tail ” rear 
doors, and no nose doors. A further order is being negotiated to 
increase the total for the R.A.F. to 40 


AVRO 748. Expected to make its first flight within the next few 


weeks, the Avro 748 is the newest of the so-called Dakota- 
replacement aeroplanes based on the twin-Dart formula. Its 
development has been exceptionally rapid, less than 18 months 
having elapsed since the decision was taken to proceed. Flight and 
certification trials are expected to take a year and involve 1,000 
hours’ flying with two prototypes. Meanwhile, work on produc- 
tion aircraft has started and the first of these are expected to be in 
the hands of operators for route proving by the middle of 1961. 
Among the companies which may participate in route proving are 
the British independents B.K.S. and Skyways .and the B.O.A.C. 
associate, Aden Ait ways. 

Better performance is offered with the Avro 748 Series II, which 
has the Dart R.Da.7 engines and an increased gross weight. This 
version will be of particular value to operators at critical airfields 
with high temperatures. Its higher gross weight will also permit 
multi-sector operation without refuelling. The designation Avro 
748X has been coined for an executive model of the Series II, to be 
available in 1962 with additional fuel for a maximum range of 
2,250 miles. 


AVRO 758. This designation applies to a variant of the Avro 748, 


having a high wing and rear-loading doors suitable for air-dropping. 
It has been projected principally for the Indian Air Force, whic 
has ordered the Avro 748, and might eventually have applications 
as a civil freighter. 


AVRO 761/771. These parallel design studies are for a short-haul 


turbofan transport, which the company believes might be the best 
scller for its next civil venture after the 748. The designs which 
are being used as a basis for market research and discussions with 
operators are for a low-wing aeroplane with two Bristol Siddeley 
B.E. 75 or Rolls-Royce R.B. 163 turbojets on the rear fuselage. 
The former would carry 50 passengers and weigh 60,000 Ib.; the 
latter would carry 65 passengers (with a longer fuselage) and weigh 
70,000 ib. Both would cruise at some 480 Knots over an optimum 
500-mile sector. No decision has been taken to pr 


(Continued on page 522) 
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Above, Antonov An-10A (ivchenko Al-20). 
Below, Armstrong Whitworth Argosy (Rolls-Royce Dart). 


25 ee >.< r’ 4 “ = a i ae oie = oa a ee = aa =, —t 7 aa . a OS tg 
: | - ew 
at 
; We 
a 
; + ry . 
: : 7 
; ani 
ee +f 
ree 
| ; he 
i a : 
i . 
iz 2 a 
: st 
. pee: 
| } 5 af 
i ‘ 
| ies 
! fe 
5 eS 
| ae 
| 7 
| a 
a ; 
a i 
ee a 
\ : 
zs 3 gtr oats , : Eee eee ee “2 OME Mechs ter, ‘ ¥ z 
aay ote —_ = Ps ao saa ie iat es a renee iad ae ; ets - ; sis a oe ln Se 
3! = 4 ee \ — oa : 
Pe, > Bok. ee Os oe ; Z a ae 
Scan fm PROP-SET SUPER ¢ ANG : z "2 — ‘ ei a A. aq = * “ , “ = 3 < 
é ‘ Dhveon 'Sereeese Seeaeesn . Pa — Se Be . ¢ ae a % 7 . A,. i 
wa -, ~ f ez -- ~~ ie | 4 ,’ : : 
aro ‘ : a is = = oe i. ae : 
' . " ‘+ ~ ¢ ie ~ : 
. - . . — . = rs ee | i awasey & f 
s = ya , ms — a 4 0 ee ee 
—_—e ; 
2 . . 
| | ! 7 | > E Po 
f Po seat E e od meee oe = 7 = sae < bi ne ‘ “ ae : - 
Mg > : oo es “Heme a ie 
$ . ee = ees ; egy Pe UR ee alae Biss i 
de aaa ‘ Soon Wiggle a emer Ore UE ae roe Ae a 
33 ae = wa oo, . é 
MM .. a ane | 
a en. ae ; : . EST “gegen "\ Seite 
: P ——s a2 2 eee . 5 — ane - 5 , Ra 2. *e 
ra —— : | a. a . Re 
at: — Bs 4, an ; i ‘ “oe = 3 : Sb ee .. : 
ee ae a o es: 5 > ae = ee * eo F _™s 
ay ry 4 Oe ae = = ae ° ‘ i Aaille : 
pe yar : 4 ip ok: ag os 
; = tl , , * Ee oe Pee” — | 
_ * = ee | 
vs ek ee ee eA My ; 
: a Picken, Se 5 ; $ 7 e 
x a 
= SS % 


522 APRIL 29, 1960 


THAN SOONTyy 
. 
ass 


Commercial 
Aircraft... . 


ENT AL 


ae gy aR eT _ 


Left, Bristol Britannia 
(Bristol Siddeley Proteus). 


a 


Below, Breguet 941 
(Turboméca Turmo IIID). 


(Continued from page 521) 


BREGUET 941/942. A contract for a prototype Breguet 941 was 
placed by the French Air Ministry on Feb. 22, in continuation of 
the programme on a vectored slip-stream STOL transport started 

j with the Br. 940, which flew in May, 1958. A 1958 contract had 

covered the design studies on the Br. 941 and the construction of 

iwo mock-ups, in military and commercial configuration—the 
former with clam-shell rear-loading doors and the latter (now 
designated the Br. 942) with a circular-section pressurized fuselage. 

Wind-tunnel tests have been conducted and work on a prototype 

began in advance of the contract; first flight of the prototype is 

expected in March, 1961. 

Although many of the design studies were based on the de 
Havilland Gnome turboprop, the French Air Ministry insisted 
that the Br. 941 should be an all-French project, and the Turbo- 
méca company has undertaken to develop the Turmo engine 
to give the required 1,250 h.p. 

Piasecki Aircraft represents Bréguet exclusively in the U.S. and 
would assemble any Br. 941s ordered in North America. 


BRISTOL BRITANNIA. The pros — sale of two aan to 
eee - tg a aes aie eee Ruse. the 216, which was intended to meet Silver City Airways’ require- 
Tu-114. The two aircraft which Ghana is likely to buy are the ments for a Bristol 170 replacement. It is a twin-Dart aeroplane 

{ last of the five orginally built for Northeast (a 305) and the first of with accommodation for di oF e ms. + ee tw 

/ the fully developed 312s which was used as a prototype. A few —_ png nahn gprendlneel megane ond —— aan Sges Seng 

| more military Britannias have still to be delivered to the R.A.F. P . 


from Short Bros.’ line in Northern Ireland. a BOEING 707. More than 100 707s have now been delivered, in four 
Earlier this year the Britannia completed a quarter of a million versions. The “ small” versions are the -120 with JT3C engines 
revenue flying hours (with an unblemished safety record). It is and the -220 with JT4A engines; the -120 has been marketed with 
flown by 13 operators (including those who charter aircraft from two different fuselage lengths, Qantas alone having purchased the 
B.O.A.C.), of which the latest is the British independent company, * short-body ” model which is dimensionally similar to the Boeing 
Eagle Aviation. Under the new IATA fares agreement lower- 720 (see below). With a longer fuselage and bigger wing, the -320 
cost travel can be offered in the Britannia, which, as a result, is and -420 are similar to each other in all respects but the power- 
likely to continue in service for several years on the North Atlantic. lant, respectively JT4A and Conway. In the next few weeks, 
F : ing will fly a prototype -120B, with JT3D-1 turbofan engines. 
BRISTOL 216. Among the more recent design studies undertaken by This - Aoeration was ordered by American Airlines, which will 
Bristol Aircraft (now a subsidiary of British Aircraft Corporation) embark soon on a programme to convert 25 -120s to “B” 
was the Type 216 car ferry. Few details have been published of configuration with leading-edge flaps, inner-wing glove, taller fin ] 
-— aoe changes. The engines will be modified to JT3D-6 
turbofans. 


Earlier this year, ay announced a series of modifications 
which serve to improve the handling characteristics of the 707 
series, especially at take-off. These include a 35-inch extension of 
the fin, addition of a ventral fin to limit ground angle of rotation, 
increasing the power boost to the rudder and modification of the 
yaw damper circuit to permit its use during take-off and landing. 
These modifications will be available in kit form later this year to 
all 707 operators. 

The projected Boeing 707-520 is a further stretch of the design 
with a 20-ft. longer fuselage, 340,000-lb. gross weight and developed 
P. & W. turbofan or R.-R. Conway engines. 


BOEING 720. Orders for the Boeing 720, medium-haul member of 
the 707 family, have been growing steadily during the past year 
to a total of 56. Based on the wing of the 707-120, with a shorter 
fuselage, the 720 incorporates a number of design refinements to 
improve performance at both ends of the speed range. The 
cruising speed benefits from the new inboard leading edge with a 
lower effective thickness/chord ratio, while extra leading-edge flaps 
improve the landing and take-off field performance. 

Modifications such as the taller fin and the fully boosted rudder, 
applicable to the 707 series, are a standard feature of the 720, 
which also has a slightly smaller and lighter undercarriage and a 
lighter a’ system. The 720 is offered at three gross 
weights—202,000 Ib., 212,000 Ib., or 225,000 Ib., with varying fuel 
capacities. The highest of these weights is used in conjunction 


(Continued on page 523) 


Above, Boeing 707-430 
(Rolls-Royce Conway). 


Right, Boeing 720-022 
(P. & W. JT3C-7). 
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and ASTRONAUTICS 


PROVEN PERFORM ANC E* 
with Canadian Marconi Company’s 
DOPPLER NAVAID 


ARINC VERSION 


Standard production. units of Canadian Marconi 
Company's Doppler Navaid have been proved 
by over 15,000 tours (4,006 jet) in routine 


setvice dnd ordered by: 


PAN AMERICAN WORLD ATRWAYS 
IRISH INTERNATIONAL AIRLINES 
KLM ROYAL DUTCH AIRLINES 
VARIG 


*Proven Performance from 40 to 42,000 
feet... even over.smooth water. 


whe - i Rae 
See. & yew? es 
pal By 


as 


For many other good réasons why you should install 
the Canadian Marconi Doppler Navaid, consult the 
most experienced’ commercial doppler. manufacturer: 


§ 


Bot = 


CANADIAN MARCONI COMPANY 
AVIATION DEPARTMENT 
Commercial Products Division 
2442 Trenton Avenve, 
Montreal 16, Canada, 


/ 


CANADIAN MARCOM COMPANT | j 
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Throughout 32,000 miles of the South 
American and Caribbean Tour, 
Electro-Hydraulics — undercarriages 
and equipment proved 100°, reliable 
and although spares were carried 


throughout the tour, none were used. 


About 200 miles across the Himalayas from Srinagar — 
in a valley in the upper reaches of the Indus — is Leh's 
airstrip — 11,000 ft above sea leve’. Running steeply 
downwards (at the rate of 4 feet in every 12 yards), 
it terminates in a 500 ft hill surmounted by a monas- 


tery — at the approach end is the mountainside. 


Handley Page's crew described it in this way: You 
Ay downwind and can see the runway, but then you 
have to fly round a hill which is a good 1,500 ft above 
the touch-down point. Here you fly between two hills 
with no more than a couple of hundred yards to clear 
through, turn round the larger hill on to the final turn for 
the run-in and once round you see the aerodrome again. 
Making your approach, 
practically throttled back, 
you find you are losing height 
at the same rate as the ground 
slopes. The surface is simply 
loose sand.... It certainly 
wouldn't do for London 


Airport.” 


LECTRO- 
YDRAULICS 


LIMITED 
WARRINGTON 


Telephone: Warrington 35241 
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(Continued from page 522) 


with the P. & W. JT3D-1 turbofan engines which will be available 
early in 1961 in the 720B. Flight trials with the 720 began on 
Nov. 23, 1959, and deliveries to the first operator, United Airlines, 
are to begin shortly. American Airlines will convert its 10 720s 
to — standard eventually by modifying the engines to JT3D-7 
turbofans. 


BOEING 727. This designation applies to the short-haul variant of 
the Boeing family, which has existed as a paper project for several 
years. Among the latest designs most favoured are said to be 
some closely resembling the D.H.121! in layout, with a group of 
three Rolls-Royce R.B.163, or Pratt & Whitney turbofan engines. 
The 727 is likely to seat 65-88 passengers in a fuselage having the 
same diameter as the 707 and a length of about 105 ft. 

Despite its orders for the DC-8, Boeing 720 and S.A. Caravelle, 
United Airlines is reported to have said recently that it will need 
40 Boeing 727s by 1964. There is, however, no certainty yet that 
the type will be built and an alternative possibility that Boeing 
might enter into an agreement with the Hawker Siddeley Group 
to market—and perhaps also produce—the D.H.121, is being 
Studied by the two companies. 


BOEING 735. This all-cargo project based on the 707 Intercontinental 
was offered by Boeing in 1959, and features turbofan engines and 
a swing tail. Boeing's 1959 Annual Report says that it is 
“designed to reduce air freight costs to compete with surface 
transportation for many types of cargo. The 735 is projected to 
carry 50 tons of cargo across the nation in five hours at a direct 
operating cost of approximately three cents a ton mile. Using 
proved components of the 707 family and turbofan engines, the 
plane could be placed in service in 1963’. The precise size and 
performance of the 735 remains uncertain until a decision to build 
is taken by the company. Among the engines considered by 
Boeing are the 22,000-lb. s.t. P. & W. JTF-9 turbofan and a 
24,000-Ib. s.t. development of the R.R. Conway R.Co.42. 


CANADAIR 540 (AND ELAND-CONVAIR). Canadair, Ltd., pur- 
chased from Convair the entire production line for the Metro- 
politan and have reassembled this at Montreal in order to produce 
the Canadair 540 with Napier Eland powerplant. The design 
of the engine installation follows the original Napier version which 
was developed at Luton and first flown, in a Convair 340, in 
February, 1956. A second conversion, using a 440 airframe, 
was made by PacAero for Napier, and was used to obtain U.S. 
certification in August, 1958. 


NA et 
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Above, Convair 880-22 (General Electric CJ-805). 


Below, de Havilland Comet 4 (Rolls-Royce Avon). 
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Canadair CL-44D (Rolls-Royce Tyne). 


While putting the Canadair 540 into production, Canadair 
converted three new Convair 440s to have Elands; known as 
CL-66Cs, two of these went to the R.C.A.F. and one was used 
as a demonstrator. The first Canadair production model, a 
CL-66B (of which 10 have been ordered by the R.C.A.F.) flew 
on Jan. 7, 1960. The commercial production model is the 
CL-66A. 

Napier, Inc., the U.S. subsidiary of the British company, 
continues to market Convair conversions independently of 
Canadair, and has recently contracted to supply five such con- 
versions to Allegheny Airlines, which has purchased second-hand 
Convairs for the purpose. One of these five aircraft will be the 
original Napier 340 conversion, which has been on lease to 
Allegheny since 1959; the others will be converted by Garrett 
Corporation’s AiResearch Aviation Service Division at Los 
Angeles. 


CANADAIR CL-44, Direct operating costs as low as 3.7 cents per 


short ton/naut. mile are claimed for the Canadair CL-44 in its 
D-5 version. Costs of this order represent a considerable break- 
through and are almost certainly lower than those of any other 
commercial transport yet ordered. The CL-44 is derived from 
the Bristol Britannia and the Canadair CL-—28 Argus; its distinc- 
tive features are a longer fuselage with, in some versions, a swing- 
tail, and Rolls-Royce Tyne engines. Flight testing of the first 
of 12 CL-44Ds ordered by the R.C.A.F. began on Nov. 15, 1959. 

Three civil versions are at present on offer (details, see pages 
530-532). The CL-44D-—4 is for international cargo operations 
and the D-S5 is for U.S. domestic service, with a smaller fuel 
tankage and higher payload. The CL-44D-—6, announced earlier 
this year, is a long-range cargo type which will take advantage of 
the developed R.R. Tyne Series 4 to operate at higher weights 
and speeds. 


CONVAIR 880/600 FAMILY. Delta Air Lines will become the first 


operator of the third U.S. turbojet transport when it puts its 
Convair 880s into service next month. The Convair 880 made 
its first flight on Jan. 27, 1959, and four aircraft have been used in 
the flight-test programme, all of them in the Model 22 configura- 
tion and powered by CJ-805-3 turbojets. This version is supplied 
to Delta and to T.W.A., but any future Model 22s wili have the 


Above, de Havilland D.H.121 (Rolls-Royce R.B.163). 


bo ee ies. > : : Bae aa oD ; 
: are ; Bee a ; es si: cae i rae 
' . a aie ee 
j ‘ , a ° a | . ; 
: “. a 
2 
‘ — # si , a i 
—— ee a 
- og fe pact sii woeren iene 3 : E 
- a ao 4 AN : 10 _— we 
i = = —. a wt ia 7 i + 
' : aa eomy caensines B S 
het i 3 i ¥ lal 5 _ ° 7 
| | a 
ae : z ee s i Se Pet eer Bs : . 
; * E ey as ag hee eS —— : re 7 ' = ss 
Canadair 540 (Napier Eland). . . 
. 
a eee 2 ats ‘e = =~" = FS . : te a . i = 
ae « 2. i : 
& i eee i ar es ae 8 
é ee ~~ ee \ ei * ia 
. & i ~% : 
& 4a CANADAIRN FORTY F ous ’ — a : ‘, 
| “oi 
t ‘ ase lie RE a a as 
¥ a ig at > - foe 2 mea! 
a cn ol ai fe “/ ; 4 a 3 4 
i Pe a x of 
| % er Poe a re : oll on ee 
} ae . a - = : { Zs . = ia 
| ee wr - — : | = : ; 
i) i 
—- ES re, é 
‘ : o— ? : : S 4 : 
sing! tp ABE <a +" i 
a = 
ee 
IP ee | 
4c rf 
” a - 
; ila? : ; a 7 < wm, A ? = 2 - 
; — = 
$ ‘ ‘ 
= - i a 


Grumman Gulfstream (Rolls-Royce Dart). 


more powerful CJ-805-3B engine and a power-boosted rudder. 

These modifications apply also to the Model 22~M, which was 
announced late last year when details of the Capital Airlines’ 
order for Convairs were concluded. This Capital order has since 
been postponed because of the company’s present financial 
difficulties, but the 22-M will continue in production for other 
customers. The 22-M is a half-way stage between the 22 and 
the Convair 600, having the ye ey slats of the latter and 

rovision for fuel tanks in three of the five centre-section bays. 
t has succeeded the long-range Convair 880 Model 31, which is 
not at present being offered. 

The Convair 600, or Model 30, has a om gt fuselage, turbofan 
engines and “ speed capsules,’ or anti-shock bodies, on the wing 
trailing edge to permit a useful increase in cruising speed. As 
already mentioned, leading-edge slats and a power-boosted rudder, 
developed for the Model 30, have also been adopted on the Model 
22-M. Optional centre- section fuel tanks increase the gross weight 
of the 600 from 239,200 Ib. to 244,200 Ib. American Airlines 
plans to describe its fleet as Convair 990s. 


HAVILLAND COMET. Recent sales of the Comet (successor 
to the first jet airliner in the World) indicate continuing interest 
in this very fully developed medium-haul transport. The current 
versions are the Series 4, 4B and 4C. With a Comet 4, B.O.A.C. 
operated the first-ever jet service across the North Atlantic in 
October, 1958, only six months after the first of this series had 
made its initial flight on Apr. 27, 1958. 

The Comet 4B is distinguished by a shorter wing span and 
longer fuselage. Intended for shorter-range operations, it dis- 
penses with the nacelle tanks of the Comet 4 and has a“ beefed up” 
centre-section wing structure for the higher speeds and lower 
altitudes at which it will customarily operate. The first 4B flew 
on Jne. 27, 1959, and the type began regular service as B.E.A.’s 
first jet transport on Apr. 1, 1960. 

Third in the series, the intermediate-range Comet 4C combines 
the long 4B fuselage with the original wing and fuel capacity of 
the Comet 4 to provide a bigger capacity payload with greater 
ranges. The first of this version flew on Oct. 31, 1959, and has 
since been delivered to Mexicana. The 4C has also been ordered 
by Misrair (United Arab Airlines) and Middle East Airlines. 


* HAVILLAND D.H.121. Developed to meet the first B.E.A. 
specification for a jet transport, the D.H.121, in its initial form, 
is optimized for stage-lengths of about 800 naut. miles, with 
enough fuel capacity for 1,000 miles. For best economics over 
these ranges, coupled with the need to obtain the required take-off 
performance and cruising speed, a triple-engine layout was selected 
and this fitted in well with the “ triplex ” system philosophy for 
electrics and hydraulics. The Rolls-Royce R.B.163, developed 
—— for the D.H.121, is expected to run for the first time in 

ober, and the first flight of the D.H.121 is scheduled to be 
made in December, 1961. Seven production aircraft will be used 
in the 15—18-month test and certification programme, with delivery 
of the first six of 24 D.H.121s poms vot by B.E.A. expected by 
mid-1963. The Airco consortium, formed to produce the D.H.121, 
includes de Havilland (now a member of Hawker Siddeley Group) 
with 674%; Hunting Aircraft with 224%; and Fairey (now 
Westland Aircraft), 10% 

A D.H.121 Mk. 2 has been described by Sir Roy Dobson as 
being developed for customers requiring longer range and greater 
capacity. Without altering the size of the present D.H.121, the 
fuel capacity can be increased to provide a full payload range of 
over 1,200 naut. miles. The gross weight would be 112,000 Ib. 
and the take-off field length 6,700 ft. Earlier this month, Sir 
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Left, Douglas DC-8 Series 40 
(Rolls-Royce Conway). 


Below, Fokker F-27 
(Rolls-Royce Dart). 
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Hamburger HFB 314 (Rolls-Royce R.B.141/3). 


Roy was at Seattle to discuss a possible agreement with Boeing 
Airplane Co. for the joint marketing and development of the 
-H.121. 


DE HAVILLAND D.H.123. A series of design studies has been made 
under this designation for an aircraft of the DC-3 replacement 
category. Accommodation for up to 36 passengers is suggested, 
with the de Havilland Gnome turboprop favoured as the power- 
plant. One study has two Gnomes and a high-mounted wing. 
No decision has been taken to proceed. 


DOUGLAS DC-8. Since the JT3C-powered DC-8 went into service 
last September, three more versions have been certificated by the 
F.A.A. Douglas has recently adopted new designations to 
identify these versions, as follows: DC-8, Series 10, domestic 
model with JT3C-—6 engines, certificated on Aug. 31, 1959; Series 20, 
domestic model with JT4A-3 engines, certificated on Jan. 19, 
1960; Series 30, intercontinental long-range model with JT4A—3 
or —9 engines, certificated Feb. 1, 1960; Series 40, intercontinental 
long-range model with R.R. Conway engines, certificated 
Mar. 24, 1960; and Series 50, intercontinental with JT3D turbo- 
fan engines, not yet flown. 

In common with other manufacturers, Douglas has plans to 
stretch the DC-8 for longer range and bigger capacity, and is also 
reported to be ready to build a prototype turbofan freighter. The 
latter, based on four P. & W. JT3D-9 turbofans or R.R. Conway 
R.Co.42s, would have a gross weight of 350,600 Ib. and a maximum 
payload of 111,941 Ib. on pallets. Max. fuel weight would be 
154,540 Ib., max. landing weight 273,500 Ib., and max. zero fuel 
weight 247, $00 Ib. Douglas is reported to be ready to build this 
version, tentatively identified as the DC-8A, if orders can be 
obtained for five to ten, and would require 35 months to obtain 
certification. 


FOKKER F-27. The Friendship continues to sell steadily in its two 
ay al versions, the F-27 with Dart R.Da.6 and the F-27A with 
art R.Da.7. A few operators have also specified the F-27B for 
mixed cargo-passenger operations, with a stronger floor and large 
loading door. The most recent orders have brought the total! to 
75 purchased from Fokker and 83 ordered from Fairchilds. This 
month the total revenue flying hours by F-27s reached 150,000 
with just over 100 aircraft in service. 
At Amsterdam Fokker is working on an STOL version of the 
Friendship, with large double-slotted flaps; to fly later this year. 
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GRUMMAN GULF STREAM. Competing with the Fairchild-built 


F-27 in the U.S. business and executive market, the Gulfstream 
has the advantage of being designed specially for executive use 
following an extensive market survey. Grumman began deliveries 
of the Gulfstream in June, 1959, and are producing the type at 
the rate of about three a month at their Long Island plant. Over 
40 have been ordered. 


HAMBURGER HFB 314. This medium-haul turbojet transport, by 


the former Blohm und Voss company, was the winner of a design 
competition initiated in 1958 by the West German Ministry of 
Economics. Its further development remains uncertain until 
adequate financial backing can be obtained from the German 
government or outside sources. Meanwhile, preliminary details 
of the HFB 314 have been published and are printed below. 

The HFB 314 has a double-bubble-section fuselage with rear- 
mounted engines, a low-mid-wing position and a T-tail. The wing 
has a t/c ratio between 9 and 10° with 48° sweep-back on the 
main panels and 35° outboard. Small ailerons are supplemented 
by spoilers at high speed, leaving most of the trailing edge free for 
double-slotted flaps; leading-edge flaps are also fitted. The 
engines are located half in the rear fuselage rather than in nacelles 
on the fuselage side. Accommodation is for up to 78 in high- 
density seating, four abreast. The makers claim that the HFB 314 
would break-even with 30 passengers, or 12 passengers and two 
tons of freight. 

Two engines in the 14,000 Ib.—18,000 Ib. power bracket would 
be used, those considered to date including the 14,000-Ib. 
Rolls-Royce R.B.141/3, the 15,500-lb. R.B.141/11, the 16,100-Ib. 
General Electric CJ—805-23 and the 18,000-lb. P. & W. JT3D-3. 
The following data are for a version with R.B.141/3 engines. 

Accommodation: Normal first class, 60; typical mixed, 28/36; 
Max. high density, 78! Max. cabin height, 78.7 in.; max. cabin 
width, 110 in.; volume of freight holds, 875.8 cu. ft. 

Dimensions: Span, 93 ft. 2 in.; length, 118 ft. 11 in.; wing area, 
1,232.3 sq. ft. 

Weights and Loadings: O.W.E., 46,082 Ib. Max. fuel, 35,800 Ib. ; 
max. payload, 22,045 Ib.; max. t.o., 88,740 Ib.; max. landing, 
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Above, Lockheed Electra (Allison 
501D-13). 


Above, right, Lockheed JetStar 
(P. & W. JT-12A). 


Right, Ilyushin I-18 (ivchenko 
Al-20). 
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Hunting 107 (Bristol Siddeley BE 75). 


83,800 Ib.; max. zero fuel, 68,127 Ib.; wing loading (t.o.), 72 
Ib./sq. ft.; wing loading (landing), 68 Ib./sq. ft.; power loading, 
3.14 Ib./Ib.s.t. 

Performance: Typical cruising speed, 512 knots at 36,000 ft.; 
high speed cruise, 530 knots at 23,000 ft. F.A.A. field length 
required, I.S.A. at sea level, 5,250 ft.; F.A.A. field length required, 
1.S.A.+41°F., at 2,033 ft., 7,400 ft.; landing distance over 35 ft. 
screen, max. weight, 5,050 ft.; range with max. fuel, no reserves, 
2,350 naut. miles with 8,800 Ib. payload; range with max. payload, 
no reserves, 2,350 naut. miles. 


HANDLEY PAGE HERALD. Intensive demonstration of the Herald, 


which was started by Handley Page a year ago, is continuing at 
present with a 30,000-mile tour in South America. In three 
previous tours, the Dart-engined Herald prototype visited 47 
countries and covered 160,000 miles. The present tour will 
provide interested operators in South America with a chance to 
take a second look at the Herald, this time in its production form. 

Next year B.E.A. will put three Heralds into service on their 
Scottish routes, where the Herald was demonstrated last December. 
These three Heralds will be made available by the Government to 
B.E.A. for five years, free of charge, after which they wiil be 
purchased by the Corporation if they have given satisfactory 
service. 

Various developments of the Herald projected at Woodley 
include the use of R.Da.10 engines with increased gross weight to 
44,000 Ib. (or more in military versions) and perhaps a longer 
fuselage. 


HANDLEY PAGE H.P.R.8. To meet Silver City requirements for 


a vehicle ferry, Handley Page has projected the H.P.R.8 from the 
H.P.R.7 Herald. This project has a completely new fuselage to 
accommodate six cars or up to 100 passengers, and is based on 
developed Darts of about 3,000 e.h.p. each. The outer wing 
panels and the aircraft systems would be similar to those of the 
Herald. A picture and more details are on page 505. 


HEINKEL He 211. One of the two major civil transport projects 


current in Western Germany, the He 211 was selected as the most 
promising of several designs submitted in a Government-sponsored 
design contest for a short-haul turboprop transport. A DM 26 
million development programme has been prepared to cover two 
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Potez 840 (Turboméca Astazou). 


prototypes (one flying and one static), a pressure cabin fatigue test 
and flying trials, but Heinkel Flugzeugbau will be expected to 
contribute 20°, of the total cost. 

According to Interavia, the He 211 is “a shoulder-wing aircraft 
powered by two propeller turbines of 1,000 s.h.p. each and 
designed to transport 20 to 22 passengers over distances up to 
about 600 miles . . . the trapezoidal shoulder-wing is slightly 
depressed at the centre, the depression ending at the engines. The 
two main wheels of the tricycle undercarriage are retracted into 
the slim nacelles on the underside of the wing, the nosewheel into 
the front of the fuselage. The cylindrical fuselage ends in a 
conventional tail unit with dihedral tailplane and has ten large 
oval windows at each side. The design take-off run with a gross 
weight of 12 tons is about 2,500 ft. Empty weight will be about 
seven tons.” 


HUNTING 107. For several years the project staff of Hunting 


Aircraft has been interested in the small jet transport. Market 
research has indicated the absence of modern turbojet aircraft 
able to operate over stages of about 700 miles with a work capacity 
of up to 2,000 short ton naut. miles/hr. As many as a thousand 
aircraft of three older types, piston or turboprop engined, with 
this work capacity, are in service, indicating a substantial pros- 
pective market. With the H107, Hunting have attempted to fill 
this gap with an aeroplane offering jet speed without design 
complications which might increase design and aevelopment costs, 
and hence first cost, out of proportion. 

The broad parameters for the H107 are a cruising speed of not 
more than 450 knots (M = 0.78), four-abreast seating (basically for 
48), two rear-mounted pure jet or fan/by-pass engines, a modest 
sweep-back and modest wing-loading. All-up weight will be 
limited to 45,000 Ib., the span will be 80 ft. and height 24 ft. Range 
with full payload will vary with choice of engines between 700 and 
1,000 naut. miles. If 100 were sold (no decision has vet been 
taken to proceed) the company believes the H107 could sell at 
less than £500,000. 


ILYUSHIN IL-18. Regular service with the Il-18 began almost 


exactly a year ago in Russia, and has been steadily extended by 
‘Aeroflot on domestic routes and more recently to European cities, 


THE AEROPLANE 526 APRIL 


and ASTRONAUTICS 


Nippon YS-11 (Rolls-Royce Dart). 


including East Berlin, Vienna, Stockholm and Helsinki. A fast 
stopping service from Moscow to Peking is also now worked by 
Il-18. Deliveries of this elegant transport have been made this 
year to C.S.A., Malev and the East German D.L.H. The data 
for the I-18 on pp. 530-532 is based on information supplied by 
C.S.A., which will use two versions, seating either 80 tourist-class 
passengers, or 70 tourist and eight first-class. The D.L.H. 
Il-18s, which went into service between Berlin and Moscow on 
Apr. 1, seat 84 or 89, tourist-class, fiv@ abreast. 


LOCKHEED ELECTRA. By the end of 1959, 121 Electras had been 


delivered to 13 airlines and some 150,000 hr. had been amassed. 
In January Eastern airlines celebrated the first anniversary of 
Electra service, having flown 14 million passengers in its fleet of 40. 
American Airlines—whose original specification of January, 1955, 
led to development of the Electra—also completed a year of 
service in January. Original deliveries were of the L—188A, at a 
gross weight of 113,000 lb.; the L-188C, with extra tankage and 
116,000 Ib. weight, has now succeeded it in domestic and inter- 
national versions. 

A total of 175 Electras has been ordered, but costs of Electra 
development and production exceeded the revenue from sales to 
the extent of $10 million in 1959 alone. Unexpected development 
costs have been incurred to overcome various difficulties 
encountered in service and are additional to the engineering and 
development costs already written off. In addition to work on 
the Electra, the company has U.S. Navy contracts for a patrol 
development, the P3V-—1, a prototype of which flew on Nov. 25, 1959. 


LOCKHEED JETSTAR. Flight trials with the re-engined evenes 


JetStar began in February, with four pre-production P 

JT12 turbojets replacing the two Bristol Siddeley Orpheus which 
have powered the two prototypes since September, 1957. Several 
other improvements have been built into the JetStar, including 
dual-wheel landing gear, a high-lift leading edge and thrust 
reversers. External 500-U.S.-gallon fuel tanks on the wing, which 
were optional, are now a standard fitment. 

The JetStar was engineered at Lockheed’s Marietta, Georgia, 
factory to meet a U.S. A. F. specification, and was last year selected 
by the U.S.A.F. as a light jet transport for purchase when funds 
became available. Meanwhile, production has been started to 
meet firm orders and options from U.S. and foreign business 
corporations eager to acquire the first pure-jet executive transport. 

Lockheed will use three production JetStars for certification 
trials; the first is due to fly in July. The fourth JetStar will go to 
Pratt & Whitney and the fifth will be the first delivered, to Con- 
tinental Can Co., in January, 1961. 


LOCKHEED SUPER HERCULES. This name, and the Lockheed 


type number GL 207, are used to identify a whole range of civil 
and military freighter projects which have grown out of the C-130 
Hercules, in production at the company’s Marietta, Georgia, 
division. Details are tabulated on pp. 530-532 of one of the 
earlier proposals, the GL-207-25, based on Allison 550 turbo- 
props, which Pan American and Slick both indicated a willingness 
to purchase. Its development was, however, conditional upon 
— funding for the powerplant and airframe; this has not, 

far, been forthcoming. Another proposal, identified as 
GL- 207-39, is based on four 6.445-eh.p. Rolls-Royce Tyne 
Stage 4 turboprops, which have a more certain future than the 
Allison 550; its details are similar to those for the GL-207-25. 

To meet the MATS requirement for a turbofan “ workhorse,” 
Lockheed have now proposed the GL~207-42, which would have 
a similar fuselage to the earlier proposals, but a swept-back wing 
and tail unit and four 22,000-Ib. thrust P. & W. JT3D-11 turbofans. 
Lockheed Georgia have offered to fly a prototype 24 months from 
the go-ahead and to start deliveries eight months later. A first 
cost of just below $5m. is quoted. If produced, this aeroplane 

— ht become an important commercial freighter ; brief data follow 

imensions: Span 160 ft.; length, 126 ft.; height, 38 ft.; wing 
area, 3,000 sq. ft.; internal cabin length, 67 ft. “ 8 ft. over rear 
loading ~~ internal width, 123 in.; internal height, 109 in. 

Weights and Empty ag d weight, 114,400 lb.; 
max. payload, 77 000 fe max. t.-o 000 Ib.; max. landing, 
202,000 Ib.; max. zero fuel, 191,000 ib.: cy ‘loading (t.-0.), 
83.3 Ib./sq. ft.; wing loading (landing), 67.3 | ./sq. ft.; power 
loading (t.-o.), 2.8 Ib./Ib. s.t. 

Performance: Speed-cruise, 490 knots at 20,000 ft.; range- 
cruise, 440 knots; take-off to clear 50 ft., 3,800 ft.; landing distance 
from 50 ft., 4,000 ft.; range with 20,000 Ib. payload, 5,500 naut. 
miles; range with max. payload, 2,150 naut. miles. 


(Continued on page 533) 
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AIRCRAFT 


STRUCTURE 


FUEL SYSTEM 


AIRCO D.H.121 


Circular-section monocoque fuselage. Two- 
spar wing with third spar over centre- 
section and inner wings Naturally aged 
Al-Cu alloys for skins and stringers. 


Two-bay integral tank in each wing. Optional 
centre-section tank. Capacity 3,840 1.G. 


Four-abre: 
and 

Products 

tyres, br 


ANTONOV AN-10A UKRAINE 


Circular-section monocoque fuselage. Two- 
spar wing in five sections including centre- 
section continuous through fuselage. 


Four-whee 
into fuse 
nosewhe 


ARMSTRONG-WHITWORTH ARGOSY 


Semi-monocoque, open-ended fuselage. Two- 
spar mass boom wing in five sections. Twin 
tail booms. 


Ten bag tanks between spars. Capacity 3,300 
1G. Two-point pressure refuelling at 300 
£-p.m 


Dowty ok 
main and 
brakes a 
25 fc. Sir 


AVRO 748 


Circular-section fuselage. T. »spar wing in 
one piece each side, attaching to integral wing 
fuselage centre-section. Principal materials 
L.65, 1.72, L.73 and L.77 aluminium alloys. 


One integral tank each wing. Capacity 1,100 
LG. Gravity refuelling (pressure optional). 


Twin-whe 
forwards 
wheel f 
20 fe. 15 


BOEING 707 INTERCONTINENTAL 


Double-bubble monocoque fuselage; close- 
spaced frames and stringers 75ST and skins 
24ST. Two-spar wing in two main panels 
joined by fuselage-width centre-section; 
multi-panel tapered skins, 78ST and 24ST. 


Three integral tanks in each wing and one in 

each root and bag tank in centre-section. 
Capacity 11,280 1.G. (120); 19,607 1.G. (320/ 
420); 9,780—13,400 1.G. (720). Four-point 
pressure refuelling at 1,500 g.p.m. 


Four-whee 


BRISTOL BRITANNIA 320 


Semi-monocoque circular-section fuselage. Box- 
spar wing in two main units joined at fuselage 
centre-line. Detachable wing tips. 


One integral and two bag tanks in each wing 
and one bag tank in centre-section, Capacity 
8,580 1.G. Two-point pressure refuelling at 
300 g.p.m. 


British 
twin-whe 


wheels, 
B: 42 ft. 


CANADAIR CL-44D.. 


Circular-section monocoque fuselage. Two- 
spar wing in two main units joined at fuselage 
centre-line. Stiffened, stress-carrying upper 
and lower skins. Principally 75ST and 24ST 


Six-bay integral tanks in wings; capacity 8,520 
LG. Optional six-cell bag tank in centre- 
section; capacity 1,6201.G. Pressure refuelling 
at 500 g.p.m. 


Four-whe: 
ing, anc 
Hydrauli 
B: 49 fr. 


CANADAIR 540 


Circular-section semi-monocoque fuselage, 
Two-spar wing in one piece each side. 


One integral tank in each wing outboard of 
nacelles. Capacity 1,700 1.G. Gravity 
refuelling. 


Menasco 


CONVAIR 880/600 


Quasi-elliptical section fuselage with heavy- 
gauge 2024 alloy skin. Three-spar wing with 
built-up spars and roll-tapered skins; 2024-T4 
lower skin, 7075 upper skin. 


Two integral tanks in each wing. Capacity 
8,970 |.G. CY600 has c/s tank and shock-body 
tanks; total capacity 12,600 1.G. Four-point 
pressure refuelling at 1,200 g.p.m. 


DE HAVILLAND COMET 4 


Semi-monocoque circular-section fuselage. Two- 
spar stub wings and centre-section; semi- 
monocoque extension wings. 


Integral tanks in stub and extension wings, bag 
tanks in stub and c/s. Two nacelle tanks on 
wings. Capacity 8,766 LG. Two-point 
pressure refuelling at 400 g.p.m. 


Four-whe 
steerable 
53 fe. 25 


DOUGLAS DC-8 


Monocoque elliptical-section fuselage. Close- 
spaced frames and stringers 75ST, skins 75 and 
14ST6. Three-spar wing with roll-tapered 
75ST skins. 


Four integral tanks each wing, one in centre- 
section. Optional bag tank in wing fillets. 
Capacity 19,400 |.G. Four-point pressure 
refuelling at 1,200 g.p.m. 


Four-whe 


FAIREY ROTODYNE 


Se coque fuselage, approx. rectangular 
cross-section. Two-spar torsien-box wing 
structure, made in one piece. Rotor head and 
blades of steel construction 


Bag tanks between spars. Capacity 1,240 1.G. 


wheels 
wheel. 


FOKKER F.27 


Semi-monocoque oval-section fuselage. Two- 
spar wing comprising centre-section, outer 
panels and tips, with Redux bonding. Principal 
materials 75ST6 and 24ST4. 


Two integral tanks in wings. Capacity 795 1.G. 
Gravity refuelling (pressure optional) at 80 
£-p.m. 


HANDLEY PAGE HERALD 


Str d-skin comp d-radius section fuselage 
Three-spar wing c/s and two-spar outer wings 
with detachable tips. Spot-welding and 
sandwich construction throughout airframe. 


Four bag tanks in centre-section and integral 
tank in each outer wing. Capacity 1,080 1.G. 
Gravity refuelling (pressure optional) at 120 
£-P.m. 


Twin-whe 
units. 
wheels, 
25 fc. 10 


ILYUSHIN IL-18 MOSCOW 


Circular-section monocoque fuselage. Three- 
spar main wing section, 72-ft. span, and two- 
spar extension planes. 


integral tanks between spars in outer planes, 
bag tanks in centre-section. Capacity 5,200 
LG. Pressure refuelling 


Four-whe 
ing inte 
steerabl 


LOCKHEED ELECTRA 


Semi-monocoque circular-section fuselage. Two- 

spar box-beam wing in two units and c/s 
integral with fuselage. integrally stiffened 
wing panels are machined extrusions. 


Two integral tanks between spars. Capacity 
4,596 .G. Single-point pressure refuelling at 
400 g.p.m. 


Menasco 

wards re 
T: 1 ft 
p.s.i. 


SUD-AVIATION CARAVELLE 


Circular-section monocoque fuselage. Torsion- 
box wing structure with three spars, built in 
two pieces joined on fuselage centre line. 


Two integral tanks in each wing. Capacity 
4.125 ie Two-point pressure refuelling at 
500 g.p.m 


Hispano- 
units, ar 
Hispano 


SHORT BRITANNIC 


Semi-monocoque fuselage of compound-radius 
section. Box-spar wing in two main units 
joined to centre-section integral with fuselage 


Integral tanks between spars. Capacity 10,150 
1G. Two-point pressure refuelling at 600 g.p.m. 


Eight-wh 
tract fi 
Twin-w 


46 fc. 5 


TUPOLEV TU-104 


Circular-section monocoque fuselage. Two-spar 
wing in two main units joined by a fuselage- 
width centre-section. 


Three bag tanks in each wing and one in centre- 
section Capacity 7, G Gravity 
refuelling 


Four-whe 
back in’ 
nosewh 


VICKERS VISCOUNT 810 


Semi-monocoque __ circular-section fuselage 
Single-spar wing with two subsidiary spanwise 
members to complete torsion box, built in 
five sections 


Two bag tank groups in each wing. Capacity 
1,900 |.G. Optional 145 LG. slipper tanks. 
Two-point pressure refuelling at 400 g.p.m. 


Vickers r 


VICKERS VANGUARD 


Doubie-bubble monocoque fuselage. Torsion- 
box wing with three shear webs and integrally 
machined upper and lower skin-stringer panels. 


Two integral tanks in each wing. Capacity 
5,100 1.G. Single-point pressure refuelling at 
600 g.p.m. 


VICKERS VC10 


Double-bubble monocoque fuselage. Torsion- 
box wing in five sections, with c/s built into 
lower half of fuselage. Four shear webs and 
incegral-machined wing panels. 


Three integral tanks in each wing and one in 

centre-section, between spars. Capacity 
17,300 |.G. Two-point pressure refuelling at 
1,000 g.p.m. 


Four-wh 
twin-wl 
retracti 
Maxare 
pressur 
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TURBINE TRANSPORT | 


AIRCRAFT 


STRUCTURE 


FUEL SYSTEM 


UNDERCARRIAGE 


FLYING CONTROLS 


AIRCO D.H.121 


Circular-section monocoque fuselage. Two- 
spar wing with third spar over centre- 
section and inner wings. Naturally aged 
Al-Cu alloys for skins and stringers. 


Two-bay integral tank in each wing. at 
centre-section tank. Capacity 3,840 |. 


Four-abreast main wheel units pivot through 
90° and fold sideways. Offset A ive 


Two-section ailerons, inners only at high speeds. 
All ing t/p, geared elevator. Triplicated 


Products n/w folds sideways. Dunlop wheels, 
tyres, brakes. T: 18 fc. 8 in. B: 43 ft. 6 in. 


hydraulic actuators close to all controls. 
Smiths-Kelvin/Sperry flight control system. 


ANTONOY AN-10A UKRAINE 


Circular-section monocoque fuselage. Two- 
spar wing in five sections including centre- 
section continuous through fuselage. 


Four-wheel bogie main units retract upwards 
into fuselage-side housings. Steerable twin 
nosewheel. 


Fully manual system with aerodynamically 
balanced ailerons, elevators and rudder. 


ARMSTRONG-WHITWORTH ARGOSY 


Semi-monocoque, open-ended fuselage. Two- 
spar mass boom wing in five sections. Twin 
tail booms. 


Ten hag, ponte between spars. Capacity 3,300 
G wo-point pressure refuelling at 300 
£-p.m. 


Dowty oleos, backwards retracting, with twin 
main and steerable nosewheels. Dunlop disc 
brakes and Maxarets. T: 32 ft. 6 in. 8B: 
25 ft. Sin. Tyre pressure 88 p.s.i. 


All manual. Three-section ailerons with spring 
and geared tabs. Four-part elevator with 
geared, spring and trim tabs. Rudders with 
spring and geared tabs. Smiths S.E.P.2 a/p. 


AVRO 748 


Circular-section fuselage. Two-spar wing in 
one piece each side, attaching to integral wing/ 
fuselage centre-section. Principal materials 
L.65, L.72, 1.73 and 1.77 aluminium alloys. 


One integral tank each wing. Capacity 1,100 
1.G. Gravity refuelling (pressure optional). 


Twin-wheel British Messier main legs retract 
forwards into nacelles. Steerable twin nose- 
wheel folds forwards. T: 24 ft.9in. B: 
20 ft. 1 in. Tyre pressure 40 p.s.i. 


All manual, with set-back hinges and horn- 
balanced rudder. Gear tab on each aileron and 
trim tab on one. Gear trim tabs on both 
elevators. Spring and trim tabs on rudder 


BOEING 707 INTERCONTINENTAL 


Double-bubble f 

spaced frames and stringers wT and a. 
24ST. Two-spar wing in two main panels 
joined by fuselage-width centre-section; 
multi-panel tapered skins, 78ST and 24ST. 


Three integral tanks in each wing and one in 

each root and tank in centre-section 
Capacity 11,280 1.G. (120); 19,607 1.G. (320/ 
420). 3,780.-13,400 1.G. (720). Four-point 
pressure refuelling at 1,500 g.p.m. 


Four-wheel bogie main units with Cieveland 
oleos, inwards retracting, and twin-wheel 
steerable nosewheel. Bendix wheels and 
brakes; Hydro-Aire anti-skid. T: 22 ft. 1 in. 
B: 59 ft. Tyre pressure 160 p.s.i. 


Aerodynamically balanced manual low-speed 
ailerons, separate high-speed ailerons and 
differential spoilers. Manual elevators, boosted 
rudder. Electrically v.i. tailplane. Bendix 
PB-20D a/p. 


BRISTOL BRITANNIA 320 


Semi-monocoque circular-section fuselage. Box- 
spar wing in two main units joined at fuselage 
centre-line. Detachable wing tips. 


One integral and two bag tanks in each wing 
and one bag tank in centre-section. Capacity 
8,580 1.G. Two-point pressure refuelling at 
300 g.p.m. 


British Messier four-wheel bogie main and 
twin-wheel steerable nose units. Dunlop 
wheels, disc brakes and Maxarets. T: 31 ft. 
B: 42 ft. 1 in. Tyre pressure 140 p.s.i. 


Aerodynamic full-servo type operated by tabs 
on each surface. Spring feel for ailerons and 


rudder; “q feel for elevators. Smiths 
S.E.P.2 a/p. 


CANADAIR CL-44D.. 


Circular-section monocoque fuselage. Two- 
spar wing in two main units joined at fuselage 
centre-line. Stiffened, stress-carrying upper 
and lower skins. Principally 75ST and 24ST 


Six-bay integral tanks in wings; capacity 8,520 
1.G. Optional six-cell tank in centre- 
section; capacity 1,6201.G. Pressure refuelling 
at 500 g.p.m. 


Four-wheel bogie main units, backwards retract- 
ing, and steerable twin-wheel nosewheel. 
Hydraulic brakes. Bendix anti-skid. T: 31 ft. 
B: 49 ft. 11 in. Tyre pressure 160 p.s.i. 


Fully manual, with servo operation by tabs on 
ailerons, elevators and rudder. Spring-loading 
in aileron and rudder circuits and hydraulic 
artificial feel system for elevator. Bendix 
PB-20H a/p. 


CANADAIR 540 


Circular-section semi-monocoque fuselage. 
Two-spar wing in one piece each side. 


One integral tank in each wing outboard of 
nacelles. Capacity 1,700 1G. Gravity 
refuelling. 


Menasco oleos, forwards retracting. Dual 
Goodyear main and Goodrich steerable nose- 
wheels. Goodyear brakes, Westinghouse 
Decelostats. T: 25 ft. B: 26 ft. 12 in. 


Fully manual system, with mechanical trim tabs 
on each aileron, elevator and rudder. Sperry 
A-12 a/p. 


CONVAIR 880/600 


Quasi-elliptical section fuselage with heavy- 
gauge 2024 alloy skin. Three-spar wing with 
built-up spars and roll-tapered skins; 4-T4 
lower skin, 7075 upper skin. 


Two integral tanks in each wing. Capacity 
8,970 1.G. CV600 has c/s tank and shock-body 
tanks; total capacity 12,600 1.G. Four-point 
pressure refuelling at 1,200 g.p.m. 


Cleveland oleos for four-wheel main bogies, 
inwards retracting. Twin-wheel steerable 
nosewheel, forwards retracting. Goodyear 
wheels and brakes, Hydro-Aire anti-skid. 
T: 18 ft. 104 in. B: 52 ft. 11 in. Tyre pressure 
120-140 p.s.i. 


Fully manual inboard ailerons with servo tabs 
and differentially operated inner and outer 
spoilers. Manual rudder with “q"’ feel and 
manual elevator with servo tabs. Hydraulic 
v.i. tailplane. Hydraulic rudder boost on 22M 
and 30. Bendix PB-20G or Sperry S.P. 30 a/p. 


DE HAVILLAND COMET 4 


Semi-monocoque circular-section fuselage. Two- 
spar stub wings and centre-section; semi- 
q wings. 


Integral tanks in stub and extension wings, bag 
tanks in stub and c/s. Two nacelle tanks on 
wings. Capacity 8,766 Two-point 
pressure refuelling at 400 g.p.m. 


Four-wheel bogie main units and twin-wheel 
steerable nosewheel. T: 28 ft. 2 in. 
53 ft. 2 in. Tyre pressure 150 p.s.i. 


All surfaces power operated by duplicated 
hydraulic and mechanical units. Ailerons have 
spring feel only; elevators spring feel plus 
“q" feel; and rudder, spring feel “ q “ restric- 
tor. Smiths S.E.P.2 a/p. 


DOUGLAS OC-8 


eee elliptical-section fuselage. Close- 
spaced frames and stringers 75ST, skins 75 and 
14ST6. Three-spar wing with roll-tapered 
7SST skins. 


Four integral tanks each wing, one in centre- 
section. Optional bag tank in wing fillets. 
Capacity 19,400 1.G. Four-point pressure 
refuelling at 1,200 g.p.m. 


Four-wheel bogie main units with Cleveland 
oleos, inwards retracting with castoring rear 
trucks for taxi-ing. win-wheel steerable 
nosewheel. Bendix wheels and brakes. 
T: 20 fe. 10 in. B: 57 ft. Sin. Tyre pressure 
148-168 p.s.i. 


Interconnected two-piece ailerons each side; 
outer portions operate through pre-loaded 
torque link from hydraulically boosted inners 
at low speeds only. Hydraulically boosted 
rudder. Manual elevator with aerodynamic 
tabs, and v.i. tailplane. Sperry S.P. 30 a/p. 


FAIREY ROTODYNE 


Semi-monocoque fi age, approx. rec 
cross-section. Two-spar torsien-box wing 
structure, made in one piece. Rotor head and 
blades of steel construction. 


Bag tanks between spars. Capacity 1,240 |.G. 


Tricycle configuration, twin wheels, main 
wheels retracting aft. Fully castoring nose- 
wheel. Hydraulic brakes. 


Fully powered ailerons, elevators and rudders, 
from two independent hydraulic systems. 


FOKKER F.27 


Semi-monocoque oval-section fuselage. Two- 
spar wing comprising centre-section, outer 
panels and tips, with Redux bonding. Principal 
materials 75ST6 and 24ST4. 


Two integral tanks in wings. Capacity 795 |.G. 
Gravity refuelling (pressure optional) at 80 
£.p.m. 


Dowty main and steerable nose oleos. Dunlop 
or Goodyear twin wheels, Hy * e 
brakes, and Maxarets. T: + in 
28 ft. Bin. Tyre pressure oo 4 s.i. 


Manual, aerodynamically balanced ailerons with 

trim, spring and servo tabs; manual, aero- 
dynamically balanced elevator and rudder, the 
latter with geared and trim tabs. Smiths 
S.E.P.2 a/p. 


HANDLEY PAGE HERALD 


Stressed-skin compound-radius section fuselage. 
Three-spar win gs and two-spar outer wings 
with detachab tips.  Spot-welding and 
sandwich eonmvemion throughout airframe. 


Four bag tanks in centre-section and integral 
tank in each outer wing. Capacity 1,080 |.G. 
Gravity refuelling (pressure optional) at 120 
£.p.m. 


Twin-wheel Electro-Hydraulics nose and main 

units. Steerable nosewheel. on ¢ 
wheels, tyres and brakes. T: 22 f B: 
25 ft. 10 in. Tyre pressure 58 p.s.i. 


Rod-, cable- and chain-operated. Spring-tabbed 
ailerons and rudder, spring and geared tabs on 
elevators. 


ILYUSHIN IL-18 MOSCOW 


Circular-section monocoque fuselage. Three- 
spar main wing section, 72-ft. span, and two- 
spar extension planes. 


Integral tanks between spars in outer planes, 
pes tanks in centre-section. Capacity 5,200 
| Pressure refuelling. 


Four-wheel bogie main units, backwards retract- 
ing into inboard nacelles, and twin-wheel 
steerable nosewheel. Tyre pressure 92.4 p.s.i. 


Manuai, aerodynamically balanced ailerons, 
elevators and rudder; trim tabs on elevator 
and rudder, spring tab on rudder only. 


LOCKHEED ELECTRA 


Semi-monocoque circular-section fuselage. Two- 

spar box-beam wing in two units and c/s 
integral with fuselage. integrally stiffened 
wing panels are machined extrusions. 


Two Ts tanks between spars. Capacity 
45 Single-point pressure refuelling at 
400 g.p.m. 


Menasco main and steerable nose oleos, back- 
wards retracting. Goodrich wheels and brakes. 
T: 31 ft. 2 in. B: 37 ft. Tyre pressure 124 
p.s.i. 


Hydraulically boosted ailerons, elevators and 
rudder, with manual by-pass and manual trim. 
Bendix PB29E a/p. 


SUD-AVIATION CARAVELLE 


Circular-section monocoque fuselage. Torsion- 
box wing structure with three spars, built in 
two pieces joined on fuselage centre line. 


Two 1 tanks in each wing. Capacity 
4.125 Two-point pressure refuelling at 
500 g.p.m. 


Hispano-Suiza oleos for four-wheel bogie main 
units, and steerable twin n/w. Dunlop Maxarets. 
Hispano wheels, tyres and brakes. T: 17 ft. 
B: 38 fe. 7 in. Wwe pressure 124 p.s.i. 


Hydraulically powered two-piece ailerons, rud- 
der and elevator, with artificial feel. Lear 
L-102 a/p. 


SHORT BRITANNIC 


Semi-monocoque fuselage of compound-radius 
section. Box-spar wing in two main units 
joined to centre-section integral with fuselage. 


Integral tanks between spars. Capacity 10,150 
1.G. Two-poinc pressure refuelling at 600 g.p.m. 


Eight-wheel Electro-Hydraulics main bogies re- 
tract forwards into fuselage-side blisters. 
Twin-wheel nose wheel. T: 19 ft. 4 in. B: 
48 fc. Sin. Tyre pressure 115 p.s.i. 


Manually operated full-servo tabs on all surfaces. 
Spring feel for ailerons and rudder; Hobson 
“q™ feel unit for elevators. 


TUPOLEV TU-104 


‘ " 


Circular-section 


T 
wing in two main units joined ‘by a fuselage- 


width centre-section. 


Three bag tanks in each win, 
section. Capacity 7, 
refuelling. 


a one in centre- 
Gravity 


Four-wheel bogie main units, retracting up and 
back into wing nacelles; twin-wheel steerable 
nosewheel. Braking parachute fitted. 


Fully manual ailerons, elevator and rudder. 


VICKERS VISCOUNT 810 . 


Semi-monocoque  circular-section fuselage. 
Single-spar wing with two subsidiary spanwise 

bers to pl torsion box, built in 
five sections. 


Two bag tank groups in each wing. Capacity 
1,900 1.G. Optional 145 1.G. slipper tanks. 
Two-point pressure refuelling at 400 g.p.m. 


Vickers main and steerable nose oleos. Dunlop 
or Goodyear wheels, 7. mw and anti- 
skid. T: 25 fe. Sin. B: it. Bf in. Tyre 
pressure 120 p.s.i. 


Manually operated by push-pull rods. Smiths 
S.E.P.2 a/p. 


VICKERS VANGUARD 


Double-bubble monocoque fuselage. Torsion- 
box wing with three shear webs and integrally 
machined upper and lower skin-stringer panels. 


Two integral tanks in each wing. Capacity 
5,100 ie Single-point pressure refuelling at 
600 g.p.m. 


Vickers main and steerable nose oleos, ali 
forwards retracting. Dunlop or Goodyear 
wheels, brakes and anti-skid. T: 30 ft. 3 in. 
B: 40 ft. 64 in. Tyre pressure 105-123 p.s.i. 


Manually operated through push-pull rods with 
aerodynamic balance and spring tabs. Collins 
AP-103 or Smiths S.E.P.2 a/p. 


VICKERS VC10 


Double-bubble monocoque fuselage. Torsion- 
box wing in five sections, with c/s built into 
lower half of fuselage. Four shear webs and 
incegral-machined wing panels. 


Three integral tanks in each wing and one in 
centre-section, between spars. Capacity 
17,300 1.G. Two-point pressure refuelling at 
1,000 g.p.m. 


Four-wheel main bogies, inwards retracting; 
twin-wheel steerable nosewheel forwards 
retracting. Dunlop wheels, disc brakes and 
Maxarets. T: 21 ft. 3 in. B: 66 ft. Tyre 
pressure 115 p.s.i. 


Fully powered, with sectionalized surfaces and 
individual actuators for each section operated 
by duplicated independent contro! systems. 
Artificial feel. Elliott-Bendix PB20 a/p. 
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l ENGINEERING DETAILS 


THE AEROPLANE AND ASTRONAUTICS, APRIL 29, 1960 


FLAPS, AIR BRAKES 


CABIN CONDITIONING 


HYDRAULICS 


ELECTRICS 


DE-ICING 


) speeds. | Double-siotted flaps in four sections, intercon- | D.H. air-conditioning system fed by engine- | Three independent 3,000 p.s.i. systems powered | Three B.T.H. A.C. eg v2 for 400-cycle | Airframe de-icing, including engine and air 
plicated nected drooping |.e. Lift dumpers forward of bleed air. Provision for A.P.U. for ground by three Lockheed pumps, with independent three-phase 115/ and, through intakes, by efgine-bleed air, Electric film 
ontrols., inner flaps, spoilers ahead of outer flaps. U/c use. dP 8.25 p.s.i. stand-by, to operate flying controls, u/c, three rectifiers, 28V. bec screen de-icing. 
stem. and reverse thrust used as air brakes. brakes, flaps, slats, air brakes and lift dumpers 
amically | Double-siotted flaps in two segments each side. | System fed by engine-bleed air. dP 7.1 p.s.i Duplicated 2,100 p.s.i. system for u/c, brakes, = Electro-thermal de-icing of wing, tailplane, fin, 
er. No air brakes. flaps, nosewheel steering and windscreen propellers, incakes and windscreen 
wipers, with manual system for ground use 
with engines stopped 
h spring | Double-slotted flaps in two segments each side. | Three Godfrey engine-driven blowers. God‘rey | Duplicated 2,500-3,000 p.s.i. system powered | Four 6 kW. engine-driven generators for | Two exhaust heat exchangers provide hot air 
or with No air brakes. cold-air unit. dP 5.5 p.s.i. by three pumps to operate u/c, nosewheel 28V. D.C.; two invertors for A.C. supply and for wings; electric heaters for tail unit, engine 
ers with steering, brakes and flaps. Electric power three alternators for de-icing current. intakes and propeller. Nesa giass windscreen 
2 a/p. pack for emergency use. 
d horn- | Fowler-type in one piece each side, with | Two Godfrey engine-driven blowers. dP 4.2 | 2,500 p.s.i. system powered by two pumps for | Primary 28V. D.C. system for two engine- Wing and tail by chardwise rubber boot 
ron and | additional trailing edge tab to increase drag in | p.s.i. u/c, brakes, nosewheel steering and optional | driven generators, plus two alternators for | energized by engine-bieed air. 
yn both | landing. Electrically operated. No air brakes. propeller brakes (plus manual emergency | 115V. A.C. and a third alternator for 200V. 
rudder pump for u/c). A.C. for engine and propeller de-icing. 
w-speed | Double-slotted in two portions on each wing. | AiResearch air-cycle system. Three (two on | Duplicated 3,000 p.s.i. system powered by | Four 30 kVA. three-phase Westinghouse | Wing and intakes by engine-bieed air Goodyeer 
ns and Two (120), four (320/420) or six (720) segments 720) turbocompressors powered by engine- Vickers Inc. pumps for u/c, brakes, flaps, spoil- alcernators for 115V. 400-cycle A.C. ; mats on tail, giass windscreen 
boosted of le. flap. Two spoilers above and below bleed air. Two separate refrigeration systems ers, nosewheel steering and windscreen wipers rectifiers for 28V. D.C., and Exide 36 amp.-hr. 
Bendix — wing, and u/c as air brake up to 320 k. dP 8.6 p.s.i. battery 
LAS. 
by tabs | Double-slotted Fowler type, electrically opera- | System fed by engine-bleed air through | British Messier 4,000 p.s.i. system for u/c, brakes Four Rotax 47 kVA. three-phase generators | Wing and engine intakes by hot gas from 
‘ons and | ted. No air brakes. Marston Excelsior heat exchangers. Godfrey | nosewheel steering and control-system | for 208V. A.C. and transformer rectifiers for es and b  alecerically heated spray mats 
Smiths cold air unit. dP 8.3 p.s.i ground locks. Separate hydraulic system for 112V. and 28V. D.C. Five invertors for radio Ip! horn balances 
q” feel and control damping and instruments fed from MV 112V. busbar. Propellers and windscreen by oleceric elements 
tabs on | Double-slotted flaps in one portion on each | Two Godfrey engine-driven compressors. | Two Vickers Inc. pumps power main 3,000 p.s.i. | Three Wenlnaoure engine-driven 40 kVA. | Wing by ram-air passed over engine tail pipes; 
-loading wing. No air brakes. dP 8.33 p.s.i. system for u/c, brakes, nosewheel steer, three-phase 400-cycle alternators for 115V. tail unit by hot air from dual hearer system; 
\ydraulic cargo door and swing-tail operation, with A.C., plus variable frequency A.C. from three electric de-icing for intakes, propellers, 
Bendix emergency compressed-air system for u/c and Westinghouse 60 kVA. generators and 28V. screen and elevator horn balances. 
brakes D.C. through rectifiers. 
rim tabs | Fowler-type flaps. No air brakes. AiResearch compressor on starboard engine. | 3,000 p.s.i. system for u/c, brakes, n/w steering, | Two Pioneer engine-driven 28V. D.C. genera- | Leading edges by engine-exhaust air. Nesa 
Sperry AiResearch air-cycle cooling. dP 4.16 p.s.i. flaps, airstairs and ground blower. Two | tors and two Rosen 35 kVA. engine-driven | glass windscreen. Electric cycle propeller 
N.Y.A.B. engine-driven pumps and Vickers three-phase 208V. A.C. generators. de-icing; Spraymat on spinners. 
Inc. emergency electric pump 
rvo tabs | Double-slotted Fowler-type flaps in three pieces | Hamilton Standard vapour-cycle system. Two | Four Hamilton-Standard engine-driven pumps | Four 40 kVA. Westinghouse engine-driven Wing and intakes by engine-bleed air. electric 
id outer | each side. four-piece |.e. flaps on each | turbocompressors driven by engine-bleed air for dual 3,000 p.s.i. system for flaps, u/c, | generators provide 115/208V. 400-cycle A.C.; | tail unit de-icing; Nesa glass screen and air- 
feel and wing interconnected with flaps. Four upper- | dP 8.2 p.s.i. spoilers, v.i. tailplane, brakes and n/w steering; four G.E. rectifiers for 28V. D.C. and Exide | blast rain removal. 
dydraulic wing spoilers ahead of flaps. and u/c as air brake flaps and spoilers operate from either system. 28V. battery. 
ton 22M up to 375 k. LAS 
. 3 a/p. 
uplicated | Plain outer and split-type inner flaps on each | D.H. ae evetm, using engine-bleed | Four-circuit (plus handpump) 2,500 p.s.i. | Four 14 kVA. alternator/rectifier combinations | Wings, tailplane, fin and intakes by hot air 
ons have | wing. Slotted plate air brakes aboveand below | air. dP 8.75 p system with four engine-driven and two | feed busbar, normally single but divisible | from engine compressors of ali engines 
feel plus each wing electric pumps for flying controls, u/c, flaps, under fault conditions. 
* restric- air brakes, wheel brakes and n/w steering 
ich side; | Double-siotted flaps in four portions. Two | Four Douglas turbocompressors powered by | Main 3,000 p.s.i. system from two Vickers Inc. | Four 20 kVA. engine-driven Jack and Heintz | Wings, tail unit and intakes by engine-bieed 
-e-loaded fixed l.e. slots each side, inboard of pylons. engine-bleed air for identical duplicated engine-driven pumps and electrically driven generators for three-phase 115/ Vv. 400- air; Nesa glass screen and air-bivset rain removal. 
id inners Four upper wing spoilers linked with nose- system. Carrier Corp. freon vapour-cycle pumps for auxiliary system, for u/c, flaps, cycle constant frequency A.C. and four G.E. 
boosted wheel to destroy lift. refrigeration. dP 8.77 p.s.i power controls, n/w steering and brakes; 50-amp. transformer-rectifiers for 28V. D.C. 
»dynamic separate electrically powered system for 
30 a/p. spoilers. 
rudders, | None. Unpressurized fuselage. Independent 3,000 p.s.i. systems. No. 1 | Four 60 kVA. engine-driven alternators for | Cyclic electric de-icing for airframe and rotor. 
tems. system engine-driven, No. 2 system rotor- three-phase 400-cycle 200V. A.C. electrics, 
driven. and 28V. D.C. through rectifiers. 
‘ons with | Single-slotted flaps in one piece each side, | Two  engine-driven Godfrey compressors. | NO HYDRAULICS. Two independent 3,300 | 24-28V OC. from two Bendix engine-mounted | Wing and tail unit by Goodrich rubber boots 
al, aero- electrically actuated. No air brakes dP 4.16 p.s.i. p.s.i. pneumatic systems with Dunlop engine- generators and secondary three-phase 115V Electrical de-icing of intakes, propellers, 
dder, the driven compressors for u/c, brakes and n/w | 400-cycle A.C. from two Bendix invertors. | spinners and windshield. 
Smiths steering. Jack and Heintz (D.C.) and Westinghouse 
(A.C.) accessories for U.S. models. 
g-tabbed | Fowler-type flaps in one piece each side. No | Two engine-driven compressors. dP 3.35 p.s.i. | 3,000 p.s.i. system supplied by two Lockheed | Two 38V. 6 kW. D.C. generators (one each | Wing, fin — yo od by hot air from engine 
d tabs on air brakes. pumps, for u/c, flaps, n/w steering, brakes. engine). Four 24V. batteries for starting, Liquid system for 
general and emergency use. pn og 
ailerons, | Single-siotted flaps in one piece on each wing. | System fed by engine-bleed air. dP 7.1 p.s.i. 3,000 p.s.i. system with two NP-25 engine- | Eight 12 kVA. engine-driven alternators Electro-thermal de-icing of wing, fin, tailplane, 
elevator | No air brakes. driven pumps and two 2,100 p.s.i. stand-by | generating at 115V. A.C. Starter-generators | propellers, spinners, intakes and windscreen. 
/. nitrogen-charged accumulators for u/c, brakes, provide By. D.C. and batteries provide 24V. 
flaps, n/w steering and windscreen wipers. 
‘tors and | Fowler-type flaps in one piece each side. Three- | AiResearch system. Two engine-driven com- | Two independent 3,000 p.s.i. systems with | Four General Electric engine-driven 60 kVA. | Airframe de-icing by engine-bieed air. Electric 
ual trim. piece air brake under fuselage between flaps. pressors Freon vapour-cycle and two three Vickers Inc. electrically driven pumps for generators for 120/ 400-cycle 3-phase wr reen. 
independent air-cycle cooling systems. dP power controls, flaps, u/c, brakes, n/w A.C., and two Westinghouse rectifiers for 
6.5 p.s.i steering 28V. D.C.; 24V. battery. 
‘ons, rud- | Slotted flaps in four sections each side. Spoilers | AiResearch system. Two compressors driven | Twin 2,500 p.s.i. systems (each with electrically | Two Auxilec engine-driven 30V. D.C. genera- | Wings, tail unit and intakes by engine-bleed 
el. Lear above and below each wing ahead of flaps. by engine-bleed air. dP 8.05 p.s.i powered stand-by) for flying controls, u/c, tors provide 28.5V. D.C. and 115V. ycle ar. 
wheel brakes, flaps, spoilers, nosewheel A.C. through two invertors. 26V. A.C. avail- 
steering, airstairs and feel simulators able also through transformer. 
i surfaces. | Fowler-type flaps in one piece each side. Two- | Four God'rey engine-driyen blowers. De | British Messier 4,000 p.s.i. system for u/c, | Eight 50 kVA. engine-driven alternators for | Wings by hot air from engine heat-exchanger; 
; Hobson piece upper-wing spoilers. Havilland Freon vapour-cycle cooling. dP 6.55 brakes, n/w steer, flaps, control ground locks 200V. A.C. “ frequency-wild" power and tail unit, spinners and intakes by electric 
p.s.i. and “q™ feel. APU for ground operation 28V. D.C. through transformer-rectifiers. elements. 
udder. Fowler-type flaps in two portions on each wing. | dP 7.2 p.s.i. _ ane Thermal de-icing of wing leading edge by 
No air brakes. engine-bleed air. 
Smiths | Double-slotted forward-retracting type in six | Three Godfrey engine-driven blowers. Cooling | Duplicated hydraulic system at 2,000-2,500 | Four 9 kW. generators. es of wing and tail surfaces by hot air 
sections, electrically operated. No air brakes. by turbo-expander and air-cycle refrigeration. p.s.i., powered by two Lockheed engine- hs phon ap heat exchangers; electric propeller 
dP 6.5 p.s.i. driven pumps, for u/c, n/w steer and brakes. ane nm de-icing. 
rods with | Constant-chord Fowler-type flaps in four | Two Godfrey engine-driven bicwers. Cooling | Duplicated 3,000 p.s.i. system powered by four | Six Rotax variable frequency 50 kVA. alterna- ™ by engine heat exchangers. Alvernators 
. Collins sections per side. No air brakes. by air-cycle refrigeration. dP ¢.5 p.s.i. engine-driven pumps for u/c, flaps, brakes, tors provide 208V. A.C. and, via four trans- . 1 and 4 engines provide current for 
n/w steering, airstairs and propeller brakes former/rectifiers, 28V. D.C. for main electrical tail unit, Spraymats and Triplex windscreen. 
demand 
faces and | Fowler-type flaps in five sections per side. | Four Lysholm engine-driven compressors. | Two independent 3,000 p.s.i. systems for u/c, | Plessey/Westinghouse electrical system with | Wing, tail and powerplant by engine-bieed air 
operated Full span leading edge slats. Three spoilers Freon vapour-cycle conditioning and humidi- brakes, n/w steering, slats, spoilers and v.i. four 40 kVA. constant-speed engine-driven Nesa-giass windscreen. 
systems. above each wing. fication system. Liquid oxygen emergency tailplane. Emergency ram-air turbine. generators to give 115/200V. 400-cycle 3-phase 
a/p. system. dP 9.0 p.s.i. 


- 


A.C. Emergency ram-air turbo aiternator. 
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Rabe ay aks $ Ss . 
POWER PLANT ACCOMMODATION DIMENSIONS WEIGHTS 
aanaguanimnmpall iiniedinnan : ceen al 
Ref. Internal cabin* Total Ref. 
AIRCRAFT ‘No. | T.O. Power Typ. Max. freight No. Length | Height oom Basic Total pie: Max 
Type (each) mixed | coach hold . s op Fuel | rake-off 
class Lenath | ,!t2%- Floor | Usable volemet area payload 
s height area volume 
TYURBOJETS ib. s.t pm ft. in. in. sq. ft. cu. ft. cu. fe. ft. in. fc. in. | sq. ft. tb ib. Ib Ib 
Airco O.H. 121 1 3 RR. R.B. 163-1 10,100 2,410 83 100 66 1 80.0 708 4440 620 (2) 1 114 9 27 6} 1,350 63,200 | 30,700} 21,500 | 105,000 
Boeing 707-120 2 4 P.& W. IT3C-+4 13,000 _ 40/66 179 104 10 90.9 1,092 7,652 1,600 (2) 2 144 6 38 5S | 2,433 §.112,800 | 113,133 52,200 | 247,000 
Boeing 707-1208 3 4 P. & W. JT3D-1 17,000 — _ 179 104 10 90.9 1,092 7,652 1,600 (2) 3 144 6 38 8] 2,433 | 120,734 | 113,138 | 53,000 | 258,000 
Boeing 707-220 4 4 P.& W.IT4A-3 15,800 _ _ 179 104 10 90.9 1,092 7,652 1,600 (2) 4 144 6 38 5 | 2,433 | 120,720 | 103,233 | 48,750 | 247,000 
Boeing 707-320 5 4 P.& W. IT4A-9 16,800 = 40/104 189 111 6 90.9 1,164 8150 1,700 (2) 5 152 11 39 2 2,892 § 113,700 | 160,171 57,100 | 311,000 
Boeing 707-420 6 4 RR. Conway 508 17,500 — 36/97 189 111 6 90.9 1,164 8.150 1,700 (2) 6 152 11 39 2) 2,892 | 113,700 | 160,171 58,800 | 311,000 
Boeing 720 7 4 P. & W. IT3C-7 12,000 = 30/60 149 94:«0 90.9 1,003 7,030 1,340 (2) 7 136 4 41 5 | 2,433 $105,000 | 79,228; 34,500 | 202,000 
Boeing 7208 a 4 P. & W.JT3D-1 17,000 a —_ 149 94 «0 90.9 1,003 7,030 1,340 (2) 8 136 4 41 5 | 2,433 1109,500| 90,785 34,500 | 221,100 
Convair 680/22 9 4 G.E. CJ805-38 11,650 7,680 40/65 144 89 4 85 803 4,570 3 (2) 9 129 4] 36 O| 2,000 | 88,700; 71,580 31,300 | 189,500 
Convair 880/22M 10 4 G.E. Cj/805-38 11,650 7,680 36/57 144 89 64 85 803 4,570 3 (2) 10 129 4 36 O}| 2,000 a 71,580 31,300 | 191,000 
Convair 600/30 "1 4 G.E. C/805-23 16,100 7,680 42/72 156 98 10 85 1,007 6,113 928 (2) "1 139 54) 39 6 | 2,250 $115,275 | 101,220 38,725 | 239,200 
D.H. Comet 4 12 4 R.R. Avon 524 10,500 8,000 _— 81 71 «9 79 439 7,815 570 (3) 12 111 6 29 6) 2,121 74 71,200 | 20,300 | 162,000 
D.H. Comet 48 3 4 RR, Avon 5258 10,500 8,000 22/64 102 78 3 79 529 3,160 640 (3) 13 118 0} 29 6| 2,059 | 77,200} 62,400} 24,600 | 158,000 
0.H. Comer 4C 14 4 R.R. Avon 525 10,500 8.000 = 102 78 3 79 529 3,160 640 (3) 14 9/}118 0 29 6) 2,121 77,700 | 71,209} 24,600 | 162,000 
Douglas OC-8 Srs. 10 1s 4 P.& W. ITIC-+4 13,500 — 24/93 173 103 0 80 1,100 7,945 1,390 (2) 15 5 | 150 6 42 4) 2,771 | 120,999 | 117,900 34,030 | 273,000 
Douglas OC-8 Srs. 20 % 4 P. & W. IT4A-3 15,800 - 24/93 173 103 0 80 1,100 7,945 1,390 (2) 16 5 | 150 6 42 47 2,771 | 123,757 | 117,900 34,030 | 276,000 
Douglas DC-8 Srs. 30 17 4 P.& W. IT4A-3 15,800 — 24/93 173 103 0 80 1,100 7,945 1,390 (2) 17 5 | 150 6 42 41 2,771 | 126,072 | 154,600 | 36,500 | 310,000 
Douglas OC-8 Srs. 40 6 4 R.R. Conway 509 17,800 24/93 173 103 0 80 1,100 7,945 1,390 (2) 18 5 | 150 6 42 4) 2,771 | 124,369 | 154,600 | 36,500 | 310,000 
Douglas OC-8 Srs. 50 1” a P. & W. JT3D-3 18,000 — 24/93 173 103 0 80 1,100 7,945 | 1,390 (2) 19 51150 6] 42 4] 2,771 | 124,529 | 154,600 | 36,500 | 310,000 
Hunting 107 7 2 BS. B.E. 75 7,000 — a 56 99~«~O0 745 415 2,500 Nil 20 0 85 2 24 0 21,892 | 17,840| 12,000/ 42,400 
Lockheed JetScar 21 4 P.& W. JT-12A-6 3,000 | 16,000 — 17 28 2 74 136 716 Nil 21 8 60 6 20 6/| 542.5 19,361 17,621 2,439 38,930 
SA. Caravelle | , n 2 R.R. Avon 522/526 10,500 8.050 _ 80 72 0 82 646 4,200 282 (2) 2 6/105 0 28 7 | 1,579 58,600 33,000 | 18,450; 95,900 
S.A. Caravelle lt .. 23 2 R.R. Avon 527 11,400 8,050 a 80 722 0 82 646 4,200 282 (2) 23 6/105 0} 28 7 | 1,579 | 57,970} 33,000; 18,450) 99,208 
e 24 2 R.R. Avon 531 12,200 8,050 _ 80 72 0 82 646 4,200 282 (2) 24 6}; 105 0 28 7) 1,579 59,223 33,000 | 18,450 | 103,600 
2s 2 RR. R.B.141/3 13,980 9,750 — 85 75 0 82 _ — = 25 6| 108 0 28 7 | 1,579 62,170 | 33,500 | 19,400 | 110,230 
Tu-104A a es 26 2 Mikulin AM-3 19,180 4,700 16/54 a — 83 a 5,650 530 26 4|127 6 39 «444) 1,825 —_ 60,000 | 29,430 | 166,450 
V.E.B. Prugzeugwerke 152 | 27 4 Pirna O14-Al 7,275 8,100 58 73 62 0 — — 3,440 Nil 27 8/107 1 29 6 | 1,485 | 64,800| 28,935 | 20,100 | 112,436 
Vickers veo , 18 4 R.R. Conway 540 20,250 9.955 28/86 150 n 4 90 —_ _ 1,350 (2) 28 0 | 15810 | 39 14) 2,800 | 138,500 | 138,000 | 38,000 | 299,000 
TURBOPROPS eh.p r.p.m ft. in. in. sq. ft cu. ft cu. ft in. . in, ft. in. | sq. ft Ib Ib Ib ib. 
Aerfer 150 : 2 2 R.R. Dart R.Da.10 2,660 | 15,000 _ _ 2% 0 % _ 2,190 — 29 0; 79 0} 28 O|} 1,238 | 23,214 6,548 6,614 | 36,376 
Allison Super Convair x0 2 Allison 501-013D 3,750 | 13,820 — 56 1 ~«(0 84 283 1,817 514 (4) 30 4 w a 29 «3 920 33,500 | 18,100} 13,500 53,200 
Antonov An-10 ‘ hi 4 Ivechenko A1-20 4,015 — — 130 _— 108 — 7,840 483 eI 8/121 4 32 1/7) 1,293 — 22,600 | 32,000 | 121,500 
Avro 748 Series 1. n 2 R.R. Dart 514 1,740 | 14,500 40 44 % 6 76 2% 1,990 Nil n 0 67 0 24 104 795 19,444 8,800 9,666 33,000 
Avro 748 Series 2 33 2 R.R. Dart 531 2,105 | 15,000 40 a4 4% 6 76 296 1,990 Nil 33 0} 67 0} 24103} 795 | 20,344 8,800 9,666 | 36,000 
A.W. 650 Argosy Mu“ 4 R.R. Dart 526 2,100 | 15,000 _ 83 % 8 80 426 3,680 Nil 4 0 8 9 27 0} 1,458 48,000 | 26,400) 28,000/ 88,000 
Breguet 942 Integral 3% 4 TurmoltiD_ lk. 1,250 = 40 42 6 88 260 1,830 Nil 35 0; 71 0} 290 890 | 24,700 _ 13,300 | 44,000 
Bristol Britannia 102 3% 4 B.S. Proteus 705 3,900 1,700 22/54 108 67 24 80 737 5,150 845 (2) 36 34; 114 0 37 444] 2,075 88,000 | 52,920 25,000 | 155,000 
Bristol Britannia 320 ”7 4 B.S. Proteus 765 4,445 : 12/69 149 80 3 80 883 5,877 829 (2) 37 33} 124 3 37 6] 2,075 | 93,100} 68,376 | 34,900 | 185,000 
Canadair CL-44D-4 38 4 R.R. Tyne 515/10 5,730 Nil Nil 98 «1 81 1,080 6,239 1,011 (2) 38 3/136 7 36 8] 2,075 90,253 | 81,200 | 64,747 | 205,000 
Canadair CL-44D-5 wv 4 R.R. Tyne 515/10 5,730 Nil Nil 9 «(1 81 1,080 6,239 1,011 (2) 39 3} 136 7 36 8 | 2,075 87,212 | 68,410 | 77,788 | 205,000 
Canadair CL-44D-6 40 4 R.R. Tyne ey 6,445 Nil Nil 9% «1 81 1,080 6,239 1,011 (2) 40 31136 7 36 8} 2,075 89,720 | 81,200} 75,280 | 225,000 
Canadair 540 “1 2 Napier Eland A 3,500 58 70 54 10 79 3% 2,515 402 (4) 41 4 _— 2 28 2 920 34,014 | 13,614| 12,986 53,200 
Fairey Rotodyne 2 2 R.R. Tyne 5,250 57 75 47 9 84 425 3,000 Nil 42 6‘; 66 1 2 60 584*] 35,564 10,000; 16,000; 53,500 
Fokker F-27 4 2 R.R. Dart 511 1,720 40 48 47 6 80 266 2.118 Nil 43 2 73 9 27 6 754 22,770 8,844 | 13,000 | 37,500 
Fokker F-27A , 44 2 R.R. Dart 528 2,105 40 47 6 80 266 2.118 Nil 44 2 73 9 27 6 754 23,286 8,844 | 12,500] 37,500 
Grumman Gulfstream 4s 2 R.R. Dart 529 2,105 _ 20 33 0 73 177 *,200 100 (1) 45 6 63 9 2 9 610 21,770 | 10,400 4 33,600 
HP. Herald 46 2 R.R. Dart 527 2,100 2 47 48 69 77 260 2,193 Nil 46 94} 71°11 234 886 24,220 8,640 | 13,300; 39,000 
Hyushin 1-18 47 4 Ivchenko A1-20 4,015 8/70 100 2 0 78 = 8,830 236 47 8/117 1 33 1,507 | 61,730 | 42,770 | 30,900 | 134,500 
Lockheed Electra os 48 4 Allison 501-013 3,750 _— 99 7665 100 704 4,812 524 (2) 48 0 | 104 6) 32 114) 1,300 59,700 35,912 | 26,400 | 116,000 
Lockheed Super Hercules ” 4 Allison 550-87 6,500 _ = 64 7 109 662 7,070 Nil 49 0}; 122 2 2,041 93,860 | 77,130} 76,240 | 230,000 
M.H. 260 Super Broussar 50 2 Turbomeca Bastan 950 20 23 21 4 78 199 1,293 Nil 50 8 58 1 20 11 592 11,095 3,307 8,800 | 21,165 
Nippon YS-11 ; . 51 2 R.R. Dart R.Da.10 2,660 60 65 57 6 84 — _ 286 (2) 51 QO} 8611 29 2) 1,022 | 31,220 6,400 | 11,900 | 49,600 
Potez 840 : $2 4 Turbomeca Astazou .. 442 16 24 _ — _ _— 52 8 50 23} 17 0 377 9,050 2,890 5,500 | 16,755 
Short Britannic 53 4 R.R. Tyne R.Ty.12 5,730 222 255 84 6 165 1,014 | 10,000 ,250 (1) 53 9 | 136 47 Q| 2,466 $111,000 81,200; 85,000 | 218,000 
Tupolev Tu-114 54 4 Kuznetsov NK-12M 10,000 170 2 — a a — 54 0} 154 11 _ 3,300 134,000 55,100 | 396,800 
Vickers Vanguard $5 4 R.R. Tyne $12 (R.Ty.11) 5,545 42,55 139 90 0 82.5 893 5,690 ,360 (2) 55 O | 122 105; 3411 | 1,529 85,500 | 41,040 37,000 | 146,500 
Vickers Viscount 7000 56 4 R.R. Dart 510 as 1,740 -- 63 45 0 78 430 2.230 358 (2) 56 84; 81 10 2% 9 963 38,358 | 15,736] 11,800/| 64,500 
Vickers Viscount 810 $7 4 R.R. Dare 525 1,990 15/38 73 54 0 78 520 2,680 370 (2) 57 8i| 85 8| 2% 9 963 | 43,000 | 15,200| 14,500} 72,500 
Vickers Viscount 640 4 R.R. Dart 541 2,350 19/35 73 54 0 78 520 2,680 370 (2) 58 83} 85 8] 2% 9 963 | 43,800 | 15,200/ 13,700; 72,500 
PISTON-ENGINED b.h.p r.p.m. fc. in. in. sq. ft cu. ft cu. fe. in. in. fe. in. | sq. ft b Ib ib Ib 
Airspeed Ambassador 5? 2 B.S. Centaurus 661 2,625 2,700 49 60 3 84 2 2,200 59 0; 82 0; 18 3] 1,300 | 39,720 7,000 | 12,250} 55,000 
Avia 14-32A ~e 60 2 ASL-82T : 1,900 2,600 72 _— — a _ a _ 60 0 73 2 25 71] 1,075 27,833 5,730 7,617 39,683 
Aviation Traders ATL 98 61 4 P. & W. R-2000-7M2 1,450 2,700 — 8s 2 81 665 4,350 151 61 6} 102 7 30 0} 1,462 41,365 14,800 | 17,635 73,800 
Boeing Stratocruiser 62 4 P.& W. R-4360-TSB3-G/ 3,500 2,700 75 102 78 6 86 500 3,500 900 62 3 | 110 4} 38 31] 1,720 | 85,290} 46,000/ 21,500 | 147,000 
Bristol! 170/31 63 2 B.S. Hercules 734... 2,000 2,800 40 44 n 68 79.5 252 2,360 343 63 0 68 4 28 34) 1,487 27,358 8,438 | 13,800; 44,000 
Canadair Four 64 4 R.R. Merlin 626-1 .. 1,760 3,000 40 55 42 6 84 416 2,620 698 64 6 93:«¢«S 27 6| 1,457 48,844 | 23,227 18,000 | 80,200 
Convair 240 65 2 P. & W. R-2800-CA-18| 2,400 2,800 — _ 33:5 79 259 1,651 420 65 9/1 74 8| 2611 817 | 29,526 6,000 9,561 | 41,790 
Convair 340 66 2 P. 2 4 R-2800-CB- 2,400 2,800 — _ 3% 67 79 283 1,817 514 66 417 2h @ 2 920 | 31,609 | 10,380/ 13,391 | 41,000 
6 
Convair 440 67 2 P < A R-2800-CB-- 2,500 2,800 o- 52 % 7 79 283 1,817 514 67 4| 81 6] 2 2 920 | 33,314 | 10,380/ 12,836; 49,700 
D.H. Heron 68 a 0.H Gipsy Queen 30 250 2,500 14 17 _ 233°«0 69 89 515 127 68 6} 48 6] 15 7 499 8,996 2,966 3,750 | 13,500 
Mk 
D.H(C) Caribou 6 2 P. & W. R-2000-7M2 1,450 2,700 _ 30 40 29 75 175 1,150 Nil 69 0; 72 7 3 «9 912 | 18,260 5,040 7,700 | 26,000 
Douglas DC-3 70 2 P. & W. R-1830-92 1,200 2,700 28 32 _ 30 0 79 191 1,245 160 70 O|] 64 Of 1611}; 987 | 17,720 4,800 5,382 | 25,200 
Douglas OC~4F 71 4 P_& W. R-2000-SD13G 1,450 2,700 44 60 82 ss 6S 92 495 3,775 567 71 6 93 11 27 7 | 1,463 39,327 21,600 | 21,373 73,000 
Douglas OC-6 n 4 P. & VV. R-2800-CB-16 2,400 2,800 50 80 83 63 9 92 553 4,107 772 72 6| 100 7 _ 1,463 52,700 25,572 21,300 97,200 
Douglas OC-6A 73 4 P. & W. R-2800-CB-17 2,500 2,800 a — 7 68 9 92 5% 4,431 886 73 6| 105 7 29 3 1,463 57,000 | 33,072 | 28,188 | 107,000 
Douglas OC-68 4 4 P. & W. R-2800-CB-17 | 2,500 2,800 56 102 180 68 9 2 596 4,431 886 74 6/105 7 | 29 3| 1,463 | 58635 | 33,072} 24,565 | 107,000 
Douglas OC-7 7s 4 Wright R-3350-DA4 3,250 2,900 60 ” 9 84 60 2 625 4,647 983 75 6 | 108 11 29 3 | 1,463 _ 20,000 | 122,200 
Douglas OC-78 7% 4 Ween 3,250 2,900 60 ” 9 4 0 rd 625 4,647 983 7% 6 | 108 11 29 3 | 1,463 74,689 38,268 | 21,311 | 126,000 
4 4 
Douglas OC-7C 77 4 bay R-3350- 3,400 2,900 62 89 9 87 4 n 654 4,863 1,149 77 6/112 3 31 8 | 1,637 80,000 | 46,944) 21,500 | 143,000 
A4 
Dougtas OC-7F 78 4 Wright R-3350-EA1.. 3,400 2,900 — — _ 71 3 93 _ 4,803 606 78 6 | 108 11 29 3 | 1,463 | 66,200 | 38,268 | 34,600 | 126,000 
Hunting President 7 2 Alvis Leonides 504/5A 540 3,000 _ 12 — 20 «0 72 _ —_ _ 79 6 % 0 16 0 9,136 1,670 3,800 | 13,500 
Hyushin W-14P 80 2 ASL-82T 1,900 2,600 18 2% — — os — a _ 80 0 69 10 25 11 1,075 26,600 4,000 5,407 36,300 
Lockheed L-749 81 4 Wright R-3350-BD1 2,500 2,800 57 69 — 64 9 79 561 3,000 434 81 0 95 2 22 S| 1,650 65,074 34,338 | 20,276 | 107,000 
Lockheed L-1049 82 4 Wright R-3350-CB1 2,800 2,900 64 81 — 83 2 79 744 4,875 680 82 0; 113 7 24 91 1,650 74,073 34,338 | 19,335 | 120,000 
Lockheed L-1049C 83 4 Wright R-3350-DA1 3,250 2,900 65 89 — 83 2 79 744 4,875 694 83 0; 113 7 24 91 1,650 77,100 38,645 26,400 | 133,000 
Lockheed L-1049G Ba 4 wae R-3350- 3,400 2,900 65 89 — 83 2 79 744 4,875 694 84 0/113 7 | 24 9] 1,650 | 79,237 | 38645 | 24,293 | 137,500 
AJ/EAG 
Lockheed L-1049H 8s 4 Wrige © -s080- 3,400 2,900 — 104 106 83 2 79 744 4,875 694 85 0/113 7] 24 9] 1,650 | 71,614| 38645 | 24,293 | 137,000 
A A 
Lockheed L-1649 86 4 Wright R-3350-EA2.. 3,400 2,900 58 80 99 83 13 78 — — — 86 0; 116 14) 23 1,850 91,645 56,600 | 24,355 | 156,000 
Nord 2502 87 2 B.S. Hercules 758, 2,040 2,800 _— 36 45 32 44) 945 234 1,800 70 87 3 | 72 O§) 19 104] 1,089 | 30,800 8,080 | 16,640; 50,700 
Marbore |! 
Scottish Twin Pioneer 3 88 2 Alvis Leonides 531/8B 650 3,200 16 19 2 8 69 129 730 % 88 6) 45 18 0 670 | 10,200 1,735 3,200 | 14,600 
Vickers Viking 18 89 2 B.S. Hercules 634 1,675 2,800 27 _ 39 3 80 249 1,665 250 89 3] 6210] 19 6 882 | 24,000 5,400 7,120 | 34,000 


Mixed class loads are first/coach 


Approach speed is 1.3 Vso at max. 
landing weight. Field lengths for take-off and landing are at max. 
weight, to meet relevant airworthiness standards. 

Data in italics are provisional 


Noe 


Internal cabin dimensions exclude the flight deck 

Freight volumes quoted exclude capacity within the main c 
Landing speed. 

Distance to or from 50 ft., unfactored. 
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RAFT SPECIFICATIONS 


WEIGHTS LOADINGS PERFORMANCE 
| ” é no reserv 
-, Max en Max. Wes Wing eis a or Typical) Cruise Speed Cruise | Range Cruise | Penance Field Manne required mos Range Cae of to mancing? ae gp cei: 
- take-off | landing a loading loading loadin = ‘er esa -—-— — - goers With max. fuel With 
load fuel | (t.o. wt.) | (land wr.) 8 ead ‘ | Con- | Power per | speed LSA. [1SA.+1] ISA oes ce CPE 78 oe SO 
o, Weight |sumption engine Speed Alt Speed Alt sl. |15°C.'st.| 5,000fe.| “®94'T€4 | Range | Payload | Speed Akt payload 
D Ib Ib Ib Ib./sq. ft. | Ib./sq. ft. | Ib./sq. fe Knots | f Ib | hgh Knots fc | Knots fe | Knots ft ft ft fe n, mi tb. Knots fe nh. om 
500 | 105,000 | 100,000 | 85,500 3 1 508 | 0C 00,000 | S18 — 526 25,000 | 46! 35,000 | 134 6,000 | 6,700 | 8,250 3,760 2,350 | 12,000 | 459 35,000 1,530 
200 | 247,000 | 175,000 | 165,000 | 101.52 71.93 4.75 2 _ 200,000 | 2,000 - 508 | 25,000 | 456 | 40,000 | 139 10,200 | 10,750 | — 5,980 3.260 | 43,850 | 457 36.000 | 2,895 
000 | 258,000 | 185,000 | 170,000 | 106.0 76.2 3.8 3 _ 210,000 | 2.710 _ 526 | 25.000 | 459 40,000 137 8,600 | 10,000 | 12,000 | 5,980 5.200 | 24.700 | 461 37,500 | 3,570 
750 | 247,000 | 175.000 | 170,000 | 101.52 | 71.93 | 3.91 4; — | 200,000 | 2.770 _ 526 | 25,000 | 452 | 40,000 | 139 6.700 | 8,300 | 9250] 6350 | 4,050 | 33,350 455 | 37.500 | 3,250 
100 | 311,000 | 207,000 | 190,000 | 107.0 71.7 4.63 5 _ 90,000 | 3,250 a 521 25,000 | 457 40.000 138 10 12,000 | 14.400 | 7,200 5,900 | 17.930 | 453 38,400 | 4,000 
800 | 311,000 | 207,000 | 190.000} 107.0 71.7 4.43 * — | 90,000 | 2,690 — 524 25,000 | 454 40,000 | 138 10,700 | 12,800 | 14,700 7,200 6,040 | 19,630 | 453 39,000 4,090 
500 | 202,000 | 175,000 | 139,000} 83.0 71.9 41.2 7 ~ 80,000 | 2,075 _ 521 25,000 | 465 | 40,000 126 7,400 | 8,300 | 9800} 5,750 | 3,700 | 18270 | 465 | 37.500 | 2,760 
300 | 221.100 | 175,000 | 144.000} 90.8 71.9 3.25 8 00,000 | 2.775 — 540 | 25,000 | 470 | 40,000 134 6,400 | 7.400] 8, 5,750 | 4,550 469 | 37,500 | 3,650 
300 | 189,500 | 145,000 | 120,000} = 94.75 72.5 4.09 9 | 484 35,000 | 150,000 | 1,275 92.5% 534 | 22,500 | 450 | 35,000 127 8.250 | 9,450 | 12,100 | 6180 | 3,650 | 29,220 | 450 | 35,000 | 3,520 
300 | 191,000 | 155,000 | 121,500 95.5 77.5 4.09 10 wile cemgeat Btgye ois 534 1500 | — ica 129 said wit win ites ae a aes ae 
725 | 239,200 | 180,000 | 154,000] 106.2 80.0 3.72 1 495 000 | 200,000 | 1,455 5% 556 21,500 | 460 35,000 121 8,600 | 9,800 | 13,100 5,420 4,800 | 22,725 | 472 35,000 3,880 
300 | 162,000 | 120,000 | 99,000] 76.4 56.6 3.86 12 | 448 B,500 | 135,000| 1.140 wi a ae oe _ 124 6.750 | 7,500 | 9,300 | 6,630 3.920 | 16,400 | 405 | 37,000 | 3,640 
600 | 158,000 | 120,000 | 102,500} 76.7 58.2 3.76 13 462 23,500 | 135,000} 1,430 — - —_ | — _ 128 6,600 | 7,450 | 9,300 6,660 3,300 | 19,100 | 405 37,000 2,920 
600 | 162,000 | 120,000 | 102,500 76.4 56.6 3 86 14 442 | 33,000 | 135,000] 1,090 —_ _ ~_ i— _ 126 6,750 7,500 9,300 6,630 3,890 | 13,800 405 37,000 3,140 
030 | 273,000 | 193,000 _ 98.6 69.6 5.06 15 482 | 220,000 — |Max.cruise} — < | om 129" 9,330 —_ _ 6,400 3,578” _ _— ~ — 
030 | 276,000 | 193,000 _ 99.6 69.6 4.37 16 511 | - 220,000 — |Max.cruise} — ae a ne 129" 8,200 _ _ 6,400 3,716" — — — 
500 | 310,000 | 199,500 | 174,600} 111.9 72.0 4.37 17 511 | 220,000 — |Max.cruise| — - ane = 130° 10,800 _ _ 6,590 4,600° _ _ - _ 
500 | 310,000 | 199,500 | 174,600} 111.9 72.0 4.35 18 515 | 220,000 — |Max.cruise} — — an ome 130° 9,750 _ _ 6,590 4.715° _ _ -- = 
500 | 310,000 | 199,500 | 174,600} 111.9 72.0 4.30 19 508 - 220,000 — |Max.cruise| — _ -_ —_ 130° 9,750 — _ 6,590 5,150” _ _ — — 
000 | 42,400} 40,500| 34,700] 53.0 51.0 2.96 20 440 30,000 38,000! 415 95%, a ~ oats am 105 3,750 | 4,200 | 4,950 _ 2,200 2,240 | 440 30,000 1,000 
439 | 38,930} 28,000} 21,800] 71.7 51.7 3.24 21 445 45,000 | 25,000] 253 90°/, —_ on _ = 130 7,000 | 9,100 | 9,300 5, 2,840 1,948 | 416 40,000 2,580 
450 | 95,900} 91,338| 77,160] 60.7 57.8 4.56 22 396 | 32,800 | 80,900 638 | 5,250 Ib _ _ om a 2 5,900 | 6,750 | 9,900 5,315 2,380 5,400 | 388 32,800 1,390 
450 | 99,208| 94,468/ 77,160] 628 59.6 4.35 23 418 | 35,000 | 81,900 662 | 5,200 Ib ns - —_ ~ 115 5,900 | 6,750 | 8,200 5,530 2,300 8,100 | 405 35,000 1,520 
450 | 103,600 | 98,650| 78,265] 65.5 62.5 4.24 24 430 | 37,000 | 82,600 5,600 Ib _ om = oe 115 6,050 | 6,800 | 8,300 5,840 2,300 | 11,620 | 402 37,000 1,820 
400 | 110,230 | 104,985 | 81,570] 70.0 66.2 3.96 25 442 | 38,000 | 83,200 595 | 5,760 Ib - — = - 116 6,000 | 6,650 —_ 6,270 2,380 | 16,600 | 430 38,000 2,209 
430 | 166,450 | 141,100 ~ 91.2 77.3 4.2 26 -_ | _ = _ 513 _ 432 a 144 5.4137; — _ 5,052? |. 2,266 | 17,637 _ ~ — 
100 | 112,436 | 89,340 = — — = 27 432 | . on om <_ pet ue ie oe on 4,570? = _ 2,345? 1,600 | 13,980 —_ - 1,250 
,000 | 299,000 | 197,500 | 176,500} 106.9 70.5 3.7 28 480 | 35-42,000 | 240,000 | 1,575 9,100 510 30,000 460 | 35~42,000 122.5 7,400 | 8,650 | 9,500 6,400 5,600 500 | 460 | 35-42,000/| 4,800 
b Ib. Ib. Ib Ib./sq. ft. | Ib./sq. fe. | Ib./e.h.p Knots | ft Ib I.g./h. Knots ft Knots ft Knots ft. fr. ft ft. n, mi Ib. Knots ft nom 
614 | 36,376 | 33,500| 29,876] 29.4 24.2 6.83 29 223 | 16,400 36,376 255 | 1,625h.p ae ~—_ a 68 _ _ _ 700 6614 | 23 16,400 _ 
500 | 53,200] 50,670| 47,000] 57.8 55.1 7.09 30 297 20,000 | 48,000 257 _ 297 20,000 230 20,000 100 4.175 | 4,950 | 5,650 4,240 2,511 1,600 | 299 20,000 611 
,000 | 121,500 _ — 88.0 on 7.2 31 325 26,000 = ae _ aa dane ee oo ome 2,300} — — 1,640* | 2,200 | 18.600 _ ~ 1,400 
666 | 33,000| 33,000; 29,110] 41.5 41.5 9.48 72 230 20,000 31,000 156 _ _ —_ ~ 92 3,500 | 3,750 | 4,750 2,190 1,565 4,436 | 234 20,000 585 
666 | 36,000} 35,500} 30,010} 45.25 44.65 8.55 33 252 25,000 34,000 156 — - ~~ — oe 44 3,510 | 3,780 | 4,630 2,325 1,695 6,581 | 257 25,000 1,050 
000 | 88,000} 78,000} 74,000] 60.0 55.5 10.5 227 21,500 | 77,000 338 — 244 15,000 228 25,000 109 4,650 | 4,800 | 6,000 5,800 2,100 | 13,600 | 226 20,000 650 
300 | 44,000 | 40,000 _ 49.4 449 7.33 35 215 | 15,000 _ _ — ante — ~ -_ _ 1.180? _ _ 900" 1,150? | 6600 | 215 15,000 400° 
000 | 155,000 | 125,000 | 113,000 747 60.2 10.25 3% 312 | 20,000 135,000 629 | Max. Cont 312 20,000 285 27,000 110.5 6,300 7,350 8,000 5,200 3,980 13,736 285 28,000 3,000 
185,000 | 137,000 | 128,000} 989.2 66.0 10.4 37 345 22,000 | 150,000 731 | Max. Cont.| 352 22,000 310 | 28000 | 1145 8,110 | 9,700 | 11,650 5,980 4,630 | 25,524 | 310 28,000 3,620 
747 | 205,000 | 165,000 | 155,000} 99.0 79.5 8.95 38 342 20,000 | 165,000 700 | 3,475h.p. | 335 20,000 325 25,000 | 130 7,660 | 8,800*| 10,700*| 6,780 5,500 | 34,047 | 325 25,000 3,220 
788 | 205,000 | 175,000 | 165,000} 99.0 84.2 8.95 39 337 20,000 | 175,000 700 | 3,475h.p 331 20,000 319 25,000 | 130 7,660 | 9,800 | 9,700*| 7.075 4,345 | 49,878 | 319 25,000 2.385 
280 | 225,000 | 175,000 | 165,000 | 108.4 84.2 8.72 40 348 20,000 | 180,000} 700 — 320 25,000 275 25,000 | 130 8,380 | 9,850*| 10,600*| 7,080 4,730 | 54,580 | 332 25,000 3,350 
986 | 53,200} 50,670| 47,000] 57.9 55.1 7.60 41 279 | 20,000 48,000 | 247 | 1,960h.p. | 279 20,000 245 20,000 | 100 4,550 | 5,300 | 6,150 4,020 1,800 5,572 | 279 20,000 785 
000 | 53,500| 53,500 91.6* 91.6* 5.1 42 175 | 5,000 | 53,500 _ _ ~ =~ mn = . _ _ _ - 640 8,000 | 175 5,000 75 
000 | 37,500} 35,700| 35,700] 49.8 47.4 10.9 43 233 | 20,000 36,000 156 _ _ _ ae a 4,760 | 5,100 | 5,000 3,640 1,600 5,500 | 229 20,000 950 
500 | 37,500; 35,700; 35,700 49.8 47.4 8.9 44 260 | 20,000 36,000 | 179 _ _ _ i; — | _ 90 3,450 3,900 5,150 3,640 1,510 5,000 232 20,000 800 
400 | 33,600/| 32,000| 26.170] 546 52.0 8.45 45 307 25,000 | 28,000 170 14,000 or on a ws | 109 4,330 | 4,680 | 5,045 2,500 2,300 1,430 | 304 25,000 1,640 
300 | 39,000 | 38,500/ 36,000} 43.9 43.3 9.3 46 237 20,000 36,500 184 14,000 = a - | - m— ae 4,100 | 4,700 | 5,700 3,540 1,500 6140 | 266 23,000 750 
900 | 134,500 — — 89.2 — 8.37 47 330 26,250 — — _ 350 — |— — | 3,7807} — —_ 3,800? 3,000° _ — - 2,000 
400 | 116,000 | 95,650 89.2 73.6 7.5 48 352 22,000 85,500 501 — — —~ — | 122 5,050 6,700 7,850 4,870 3,850 13,200 325 17,000 3,000 
240 | 230,000 | 182,500 | 170,100} 112.2 89.4 8.8 49 333 | 20,000 | 205,000 795 92.5% _ ae ae -— | 2 7,250 | 9,800 | 10,050 5,950 4,814 | 59,710 | 324 28,000 3,564 
800 | 21,165 | 21,165 _ 35.7 35.7 11.14 50 205 9,850 | 18,100 108 | 740h.p _ _ = —_ | 63 2,191 _ ~ 2,368 755 6,750 | 205 9,850 275 
900 | 49,600 — 48.4 —_ 9.3 51 265 | 20,000 — — 13,800 — -- _ _ 3,930 — — — 1,750 6,615 265 20 000 10 
500 | 16,755| 15,980 42.3 40.3 9.5 52 272 | 19,685 - — ~ a _ o— -_ 2,100 on = 2,035 800° | 3,250 | 270 20,000 540? 
000 | 218,000 | 205,000 | 196,000} 988.5 83.0 9.5 53 300 28,000 | 180,000 555 | Max. Cont ow _ a ee 127 6,950 | 7,500 | 9,800 | 6,700 5,550 | 25,800 | 304 28,000 1,300 
100 | 396,800 | 275,600 120.3 _ 99 54 400 36,000 _ ne — 460 — — | — | 9,350 — _ 8,695 5,200° = - — =_ 
000 | 146,500 | 130,500 | 122,500] 96.0 88.3 6.6 55 358 | 20,000 | 135,000 710 13,500 361 15,000 356 | 25,000 | 131.5 6,550 | 7,950 | 9,000 6,400 2,720 | 20,500 | 356 25,000 1,590 
800 | 64,500/ 57,500| 50,168] 67.0 59.7 9.26 56 272 18,000 57,000 335 13,500 276 12,000 262 | 25,000 | 115 5,290 | 5,850 | 7,200 3,970 1,740 | 10,680 | 269 21,000 1,550 
500 | 72,500] 62,000| 57,500} 75.4 64.4 9.11 57 309 | 18,000 | 60,000 400 14,200 310 12,000 298 | 25,000 | 119 5, 6,480 | 7,950 4,270 1,530 | 14,300 | 290 24,000 1,500 
700 | 72,500} 62,000} 57,500} 75.4 64.4 7.71 58 342 | 22,000 | 61,000 425 14,200 343 20,000 326 30,000 | 119 5,550 | 6,260 | 7,500 4,270 1,610 | 13,500 | 319 28,000 1,580 
Whine WD sow esmech Biss 
D Ib Ib. b Ib./sq. ft. | Ib./sq. ft. | 1b./b.h.p. Knots ft b 14 g./h b.h.p Knots fr Knots fe | Knots fc. ft. ft. fe.* n, mi. it. Knots ft n. mi 
250 52,000 | 52,000 5 10.5 59 2 15,000 | 49,500 150 1,200 _ an a - to ee 6,050 | 6,860 _ 4,350 1,266 8,290 | 194 15,000 
617 | 39,683 38,140) 37,038} 36.9 35.4 10.5 60 162 6,500 — — — _ sien - _ 3.6107}  — _ _ 1,060 4740) — — 380 
635 | 73,800] 64.170] 59,000] 50.5 43.9 12.7 61 180 10,000 | 65,000 175 700 -_ _ — = 93 5,300 | 5,950 | 7,050 2,800 3,000 | 10,000 | 177 10,000 2,000 
500 | 147,000 | 129,000 | 113,900} 85.5 75.0 10.5 62 240 15,000 | 135,000 430 1,750 —_ —_ aia ~ 117 8,000 | 8610 | 8,830 4,040 3,200’ | 12,000 | 216 15,000 2,400" 
800 | 44,000 | 44,000} 41,640] 29.6 29.6 11.0 63 137 $.L 44,000 110 1 _ ome - a 94 2,600 | 3,100 | 4,100 2,280 1,400 8,204 | 137 $.L — 
000 | 80,200} 72,000] 68,000] 55.1 46.7 11.4 64 217 17,000 | 69,000 224 950 ~~ _ ti =~ 100 5,140 - 5,630 5,040 3,440 9,064 | 193 10,000 2,385 
561 | 41,790] 39,800/ 38,000} 51.5 49.7 8.7 65 235 16,000 | 40,000 154 1,100 om an don oa 102 5,090 | 5,300 _ 3,930 896° | 6,250 | 220 16,000 350° 
391 | 41,000} 46,500/ 45,000} 51.5 50.6 9.8 (r) 235 16,000 | 46,000 168 1,200 _ ~ a —_ 120 _ _ _ 4,240 1,680° | 4,900 | 228 16,000 90° 
836 | 49,700| 47,650} 47,000] 54.1 51.8 99 47 235 16,000 | 48,000 168 1,200 _ ~ = _ 121 5,700 | 6,000 _ 4,040 1,680* | 5,900 | 230 16,000 245° 
750 | 13,500} 13,150] 12,670} 27.1 26.4 13.5 68 159 8,000 | 13,000 42 165 —_ _ _ 81 3,570 | 3,870} 5,150 2,065 1,540 1,320 | 159 8,000 500 
700 | 26,000| 26,000/ 26,000 28.5 28.5 8.97 69 158 7,500 26,000 89 725 — — _ _ 72 2,640 2,940 3,670 1,540 1,100 3,000 158 7,500 — 
382 | 25,200} 24,400 _ 25.5 24.7 10.5 70 163 10,000 25,200 | 73.5 600 _ _ ~~ _ 79 4,050 | 4,400 _ 1,980 1,780 2,075 | 155 9,350 173 
373 | 73,000 | 63,500/| 60,700} 49.9 43.0 12.6 71 197 | 10,000 | 65,000 194 735 a a ~ - rT.) 5,070 | 5,340 | 5,690 3,175 3,680 | 11,400 | 175 10,000 1,860 
300 | 97,200} 80,000] 74,000} 66.5 54.8 10.8 72 285 | 22,400 | 80,000 352 1,200 _ _ _ — 102 5,150 | 5,420] 6 2,840 3,420 | 17,700 | 222 15,000 2 
188 | 107,000 | 88,200] 83,200] 73.2 60.3 10.7 73 274 | 22,500 88,200 350 1,700 — — —_ _ 108 6,150 ~— ~ 3,100 4,100 | 17 230 15,000 2,540 
565 | 107,000 | 88,200/ 83,200} 73.2 60.3 10.7 74 274 | 22,400 | 90,000 352 1,200 _ _ _ _ 108 6.150 | 6,475 | 6,830 3,100 4,110 | 14,065 | 230 15,000 2,610 a 
000 | 122,200 | 97,000} 91,000] 983.5 66.3 9.4 75 312 | 24,200 | 105,000 420 1,800 _ ~ _ _ —_ 6,060 _ 7,320 5,520 3,770 _ - 
311 | 126,000 | 102,000 | 96,000} 86.2 69.6 97 76 310 | 22,500 | 100,000 422 1,800 — ~ — _ 115 6,100 | 6,475 | 7,340 3,490 4,275 | 11,663 | 248 15,000 2,850 f 
500 | 143,000 | 111,000 | 101,500] 987.5 67.8 10.5 77 301 | 21,600 | 110,000 422 1,800 _ _ _ 110 6,360 | 6680 | 7,390 3,320 4,900 | 15,310 | 238 15,000 4,025 
600 | 126,000 | 106,800 | 100,800 86.2 73.0 9.7 78 300 | _ _ _ _ _ — _ 6,100 6,475 7,340 a 3,850 16,000 245 15,000 2,170 ¥ 
800 | 13,500| 13,500 _ 33.7 33.7 12.7 79 143 | 8,000 13,000 30 245 — — _ _ 3,800 _ —_ 2,525 1,010 | 2, 143 8,000 993 i 
407 | 36,300 =m _ 33.7 al 96 172 | 9,850 — a a 172 9,850 140 9,850 77 3,340" — os 2,820? 1,725 = 140 9,850 
276 | 107,000 | 89,500 | 86,464] 65.0 54.2 10.7 81 264 | 20,000 | 104,000 380 1,383 ~ — a =~ 122 4,850 | 5,100 | 6,920 4,670 3,650" | 7,500 | 204 10,000 2,645" ; 
335 | 120,000 | 98,500} 93,500} 72.7 59.7 10.7 82 262 | 20,000 | 109,500 1,475 on — _ ~_ 123 5,420 | 5,852 | 7,200 4,330 3,625’ | 7,100 | 210 10,000 2,270” ; 
400 | 133,000 | 110,000 | 103,500} 80.8 66.7 10.25 83 273 | 20,000 | 129,600 412 1,775 _ _ _ — 123 5,120 | 5,606 | 7,150 5,120 3,100’ | 17,600 | 214 10,060 3,100” 
293 | 137,500 | 113,000 | 103,500} 83.4 68.5 10.6 84 270 | 20,000 | 131,000 460 1,925 _ _ ~ _ 125 5,800 | 6,340 | 7,800 5,270 3,000’ | 18,315 | 262 15,000 3,000” 
293 | 137,000 | 119,975 | 114,975 86.2 72.7 10.9 85 270 | 20,000 | 130,800 460 1,925 _ _ _ — 125 6,510 7,077 7,550 5,600 3,010" | 29,500 | 233 15,000 1,640" 
355 | 156,000 | 123,000 | 116,000} 84.3 66.5 11.5 297 | 22,600 | 123,000 417 1,800 ~ _ _ _ _ 6,500 _ _ 3,600 6,365 7,785 | 222 15,000 4,900 4! 
640 | 50,700| 48,500; 46,720 46.5 445 12.4 87 172 10,000 | 49,000 123 940 — — — — 102 4,900 5,550 5,900 3,000 1 484 12,710 172 10,000 685 : 
200 | 14,600/ 14,600 _ 21.8 21.8 11.4 88 114 | 5000 | — 37 325 —_ _ ae a 70 3,000 ~ 1,240 700 2,500 | 114 5,000 400 : 
120| 34,000] 33,250, — 38.0 37.0 10.0 a9 | 182 10,000 | 32,500 88 720 - _ —_ ee ee 3,600 | 4,200] 4,350] 3,650 1,950 | 4600 | 149 10,000 | 1,000 i; 
c 3. With typical airline reserves. 6. Weight limited by second segment climb. 
n the main cabin. 4. Rotor diameter is 104 ft., area 8,490 sq. ft., disc loading 7. With 5,500 Ib. fuel reserve 
6.3 Ib./sq. fe. 8. With 1,500 Ib. fuel reserve. 
9. With 4,400 ib. fuel reserve. 


5. Distance of ground run 
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j 
POWER PLANT ACCOMMODATION 
Ref. Internal cabin* 
AIRCRAFT ‘No. No Type T.O. Power .-¥ ae sine ni j 
(each) class class a L h Max. Max. Floor Us 
angst height width area | vo 
TURBOJETS Ib. s.t. | r.p.m. ft. in in. in. sq. ft cu 
Airco D.H.121.. 1 3 R.R. R.B. 163-1 .. | 10,100 | 12,410 — 83 100 66 105; 80.0 136.5 708 4 
Boeing 707-120 : 2 4 P.& W. JTIC-+ 13,000 — 121 40/66 179 104 10 90.9 139 1,092 7 
Boeing 707-1208 .. 3 4 P. & W. JT3D-1 17,000 _— 121 _ 179 104 10 90.9 139 1,092 7 
Boeing 707-220 .. i 4 4 P. & W. JT4A-3 15,800 i 121 _ 179 104 10 90.9 139 1,092 7 
Boeing 707-320 .. - 5 4 P. & W. IT4A-9 ae 16,800 a 131 40/104 189 111 6 90.9 139 1.164 | 8 ¥ 
Boeing 707-420 o* 6 4 R.R. Conway 508 .. | 17,500 — 131 36/97 189 111 6 90.9 139 1,164 8 ; 
Boeing 720.. 7 4 P. & W. JT3C-7 .. | 12,000 —_— 110 30/60 149 940 90.9 139 1,003 7 A 
Boeing 7208 = 8 4 P. & W. JT3D-1 17,000 — 110 — 149 940 90.9 139 1,003 73 ® 
Convair 880/22 .. oe 9 4 G.E. C)805-38 11,650 7,680 40/65 144 89 4 85 128 803 4: 
Convair 880/22M .. ~ 10 a4 G.E. CJ805-3B8 11,650 7,680 80 36/57 144 89 4 85 128 803 4. 
Convair 600/30 .. ox 11 4 G.E. CJ805-23 16,100 7,680 % 42/72 156 98 10 85 128 1,007 6 
D.H. Comet 4 i ad 12 4 R.R. Avon 524 10,500 8,000 60 1 9 79 116 439 ye 
D.H. Comet 48... Pe 13 4 R.R, Avon 5258 -. | 10,500 8,000 72 22/64 102 78 3 79 116 529 3 
D.H. Comer 4C . ws 4 4 R.R. Avon 525 .. | 10,500 8,000 72 a 102 78 3 79 116 si 3 ; 
Douglas DC-8 Srs. 15 4 P. & W. JT3C-6 .. | 13,500 _ 116 24/93 173 103 0 80 140 1,100 | 7a 
Douglas DC-8 Srs. 20 16 4 P. & W. JT4A-3 15,800 — 116 24/93 173 103 0 80 140 1,100 yo 
Douglas DC-8 Srs. 30 F 7 4 P. & W. IT4A-3 15,800 a 116 24/93 173 103 0 80 140 1,100 7 
Douglas OC-8Srs.40 .. 18 4 R.R. Conway 509 17,800 — 116 24/93 173 103 0 80 140 1,100 = 
Douglas DC-8 Srs. 50 1” 4 P. & W. JT3D-3 18,000 — 116 24/93 173 103 0 80 140 1,100 72 
Hunting 107 ty ae 20 2 B.S. B.E. 7,000 — 48 — 56 49 0 745 102 415 part 
Lockheed JetScar .. as 21 4 PL & W.IT- 12A-6 3,000 | 16,000 8 oS 17 2 74 80 136 F} 
S.A. Caravelle! .. “ n 2 R.R. Avon 522/526 10,500 8,050 64 — 80 72 0 82 118.5 646 og 
S.A. Caravelle ili .. 23 2 R.R. Avon 527 11,400 8,050 64 _ 80 72 «0 82 118.5 646 43 
S.A. Caravelle VI .. 24 2 R.R. Avon 531 12,200 8,050 64 — 80 72 0 82 118.5 646 45 
S.A. Caravelle Vii . 25 2 R.R. R.B.141/3 13,980 9,750 68 — 85 75 0 82 118.5 — 
Tu-104A 2% 2 | Mikulin AM-3 19,180 | 4,700 _ 16/54 — 83 126 _ £2 
V.E.B. Flu zeugwerke 152 27 4 Pirna O14-A1l 7,275 8,100 48 58 73 62 0 _ 122 — 3% 
Vickers Ve10 28 a R.R. Conway 540 20,250 9.955 88 28/86 150 ” 90 138 _— P| 
TURBOPROPS e.h.p r.p.m. ft. in. in. in sq. ft c 
Aerfer 150 .. j 29 2 R.R. Dart R.Da.10 2,660 | 15.000 — — _ 2% 0 % 2 
Allison Super Convair 30 2 Allison 501-D13D 3,750 | 13,820 44 _ 56 "1 «0 84 107 283 bE 
Antonov An- e}) 4 Ivchenko A1-20 4,015 _ 84 a 130 _ 108 oo — 7 
Avro 748 Series 1. n 2 R.R. Dart 514 1,740 | 14,500 a 40 44 % 6 76 96.5 296 i 
Avro 748 Series 2... 33 2 R.R. Dart 531 2,105 | 15,000 — 40 44 4 6 76 96.5 2% +e 
A.W. 650 Argosy .. 4 4 R.R. Dart 526 2,100 | 15,000 71 - 83 % 8 80 120 426 4 
Breguet 942 Integra! 3 4 Turmo lliD_ 1,250 _ — 40 48 42 6 88 96 260 ba] 
Bristol Britannia 102 % 4 B.S. Proteus 705 3,900 | 11,700 58 22/54 108 67 24 80 137 737 | 
Bristol Britannia 320 se 7 4 B.S. Proteus 765 4,445 | 11,775 82 12/69 149 80 3 80 137 883 cg 
Canadair CL-44D-4 o 38 4 R.R. Tyne 515/10 5,730 | 15,250 Nil Nil Nil 9% «1 81 138 1,080 es 
Canadair CL-44D-5 os ” 4 R.R. Tyne 515/10 5,730 | 15,250 Nil Nil Nil 9% «1 81 138 1,080 ee 
Canadair CL-44D-6 40 4 R.R. Tyne Stage 4 6.445 | 15,250 Nil Nil Nil 98 1 81 138 1,080 & 
Canadair 540 Pa 4 2 Napier Eland 504A 3,500 | 12,500 58 54 10 79 107 396 Pe 
Fairey Rotodyne 2 2 R.R. Tyne Fe 5,250 — — 57 75 47 9 84 115 425 ad 
Fokker F-27 43 2 R.R. Dart 511 1,720 | 14,500 3% 40 48 47 6 80 100 266 
Fokker F-27A 44 2 R.R. Dart 528 2,105 | 15,000 36 40 48 47 6 80 100 266 - 
Grumman Gulfstream 45 2 R.R. Dart 529 2,105 | 15,000 | 10-12 — 20 33 «0 73 88 177 
H.P. Herald 46 2 R.R. Dart 527 2,100 | 15,000 38 47 28 9 77 104 260 3 
Hyushin 1-18 47 4 Ivchenko A1-20 4,015 — _ 8/70 100 9220 78 a _— ‘ig 
Lockheed Electra .. 48 4 Allison 501-D13 3,750 | 13,820 66 9 7% 65 100 128 704 5 
Lockheed Super Hercules ” 4 Allison 550-B7 6,500 _ —_ — _ 64 7 109 123 662 4 
M.H. 260 Super aes 50 2 Turbomeca Bastan .. 950 | 33,000 17 20 23 2 =«64 78 86 199 | 
Nippon YS-11 va 51 2 R.R. Dart R.Da10 .. 2,660 | 15,000 — 60 65 57 6 129 _ | 
Potez 840 ae on 52 4 Turbomeca Astazou .. 442 — — 16 24 _ _— _ = z 
Short Britannic 53 4 RR. Tyne R.Ty.12 .. 5,730 | 14,100 195 222 255 84 6 165 193 1,014 | 109 
Tupolev Tu-114 4 | Kuznetsov NK-12M .. | 10,000 _ a 170 220 — — — : 
a Vickers Vanguard 55 4 R.R. Tyne 512(R.Ty 11) 5,545 15,200 76 42/55 139 90 0 82.5 128.8 893 M 
> Vickers Viscount 700D 4 R.R. Dart 510 1,740 | 14,500 44 —_ 63 45 0 78 119 430 g - 
rig Vickers Viscount 810 a 57 4 R.R. Dart 525 xs 1,990 | 15,000 52 15/38 73 54 0 78 117 520 ; i y 
Pein Vickers Viscount 840 ..| 58 4 | RR. Dart 541 -. | 2/350 | 15,000 52 | 19/35 3 540! 78 117 520 f 
4 —_|——_- -— — 
ba PISTON-ENGINED b.h.p r.p.m. ft. in in in. sq. ft cs 
a Airspeed Ambassador .. 59 2 B.S. Centaurus 661 2,625 2,700 47 49 60 3 84 120 2 = 
ie Avia 14-32A | @ 2 | ASL ‘ 1,900 | 2,600 _ 32 — — ~ ae = ¢ 
a Aviation Traders ATL 98. . 61 4 PL & W. R- 7M2 1,450 2,700 _ —- 85 80 2 81 118.5 665 - 
yh Boeing Stratocruiser Ji 62 4 P.& W. R-4360-TSB3-G; 3,500 2,700 61 75 102 78 6 86 123 500 
. Bristol 170/31 “* “s 63 2 B.S. Hercules 734 2,000 2,800 32 40 44 31 8 79.5 252 a 
P Canadair Four os 64 4 R.R. Merlin $26-1 1,760 3,000 % 40 55 42 6 118 416 : 
% Convair 240 . “ 65 2 P. & W. R-2800-CA-18 2,400 2,800 40 a oe 33 5 79 106.5 259 i] 
: Convair 340 4 . 66 2 P. a A R-2800-CB- 2,400 2,800 44 — — 3% 7 79 106.5 283 “a 
/ | 
Convair 440 ; an 67 2 P. a a R-2800-CB- 2,500 2,800 = 52 3667 79 106.5 283 
/ 
D.H. Heron ee 7 68 4 ae wad Queen 30 250 2,500 14 17 _ 233°0 69 54 89 : 
. a 
D.H(C) Caribou .. di 69 2 P. & W. R-2000-7M2 1,450 2,700 _— 30 40 28 9 75 87 175 4 
Douglas OC-3__—.. as 70 2 P. & W. R-1830-92 .. 1,200 2,700 28 32 _ 30 0 79 92 191 | 
Douglas OC-4F_... es 71 4 P. & W. R-2000-SD13G| 1,450 2,700 44 60 82 55 5 2 118.5 495 a 
Douglas DC-6 ee ne 72 4 P. & W. R-2800-CB-16 2,400 2,800 50 80 83 63 9 92 118.5 553 : 3 
DouglssDC-6A .. ..| 73 4 | P.& W.R-2800-CB-17/ 2'500| 2800} — jae - 68 9| 92 118.5 596 | 
Douglas DC-6B_... 4a 74 4 P. & W. R-2800-CB-17 | 2,500 2,800 56 102 180 68 9 92 118.5 596 -3 
Douglas DC-7__—. sé 7s 4 Wright R-3350-DA4 3,250 2,900 60 ” 99 84 0 7 118.5 625 “3 
Douglas DC-7B .. “s 7% 4 Wright R-3350- 3,250 2,900 60 ” 9 84 0 92 118.5 625 re 
DA4/EAI/EA4 
Douglas OC-7C 77 4 bo > 7b oa 3,400 2,900 62 89 9 87 4 92 118.5 654 ¥ 
Douglas DC-7F 78 4 Wright R-3350-EA1. 3,400 2,900 _— — _ ze . 93 118.5 _ <q 
Hunting President 79 | 2 | Alvis Leonides 504/5A 540 | 3,000} — 12 in 2 0] 72 ae : 
Hyushin -14P 80 2 ASL-82T 1,900 2,600 18 26 _ _ _ -_ i 
Lockheed L-749 .. 81 4 | Wright R-3350-BD1. 2's00 | 2800] 57 69 es 64 9| 79 128.5 561 : 
Lockheed L-1049 .. 82 4 Wright R-3350-CB1. 2,800 2,900 64 81 _ 83 2 79 128.5 744 
Lockheed L-1049C 83 4 | Wright R-3350-DA1 | 3.250 | 2900] 65 89 mn 83 2| 79 128.5 744 
Lockheed L-1049G 84 4 es R-3350- 3,400 2,900 65 89 — 83 2 79 128.5 744 
AIJ/EAG 2 
Lockheed L-1049H 8s 4 Wright R-3350- 3,400 2,900 — 104 106 83 2 79 128.5 744 a 
DA3/EA3/EA6 3 
Lockheed L-1649 . 86 4 Wright R-3350-EA2.. 3,400 2,900 58 80 9 83 1} 78 128.5 — a 
Nord 2502 . 87 2 B.S. Hercules 758/ 2,040 2,800 ae % 45 32 44) 945 108 234 | 
Marbore Ii t 
Scottish Twin Pioneer 3 .. 88 2 Alvis Leonides 531/88 650 3,200 = 16 19 ns 69 72 129 
Vickers Viking 1B.. ee 89 2 B.S. Hercules 634... 1,675 2,800 24 27 -_ 39 3 80 9S 249 


F 
Mixed class loads are first/coach. Appro: 4 
landing weight. Field lengths for take-< 
weight, to meet relevant airworthiness ~ 
Data in italics are provisional ; 
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_THE AEROPLANE 
ort 87h GNAATPICS 


D-Day tactics on the Cocos 


\ call for aviation fuel on the Cocos Islands posed a 
problem. How to get the fuel supplies past the 
treacherous reef that guards the lagoon ? Shell first 
used shallow draft, war-time landing craft. They 
could ferry as many as 200 drums at a time from 
ship to shore without fouling the reef. But man- 
handling the drums through the shallows, and up 
the beach to the stacking area, proved such a 
laborious task that the foreshore was dredged and a 
jetty hastily erected. Now, small mobile cranes take 
over the arduous drum-heaving job. 

But the jetty was not the final answer. The whole 
landing craft exercise still took too long. The only 
solution was for Shell to fly in their own engineers 
and evolve a better plan. Soon, new storage tanks 
will be installed, a pipeline laid to the centre of the 
lagoon and, if necessary, a passage blasted through 


the reef, despite the handicap of having to ferry 


materials and equipment piecemeal over the reef, 

Asa result a spec ially designed tanker will be able 
to enter the lagoon, pick up the pipeline and off-load 
directly into the storage tanks. 

One might ask if the Cocos airfield is that 
important. It is. Qantas and South African Airways 
use it to refuel their aircraft on the Australia/South 
\frica run. But Shell Aviation Service will cope with 
similar supply problems for airfields even more 


inaccessible than this. 
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RAAKTEL 


| Plessey 


aS so 


GENERATION SYSTEMS 


The Plessey Company Limited has recently con- 
cluded a licence agreement with the Westinghouse 


Electric Corporation, USA, for the production and 


supply of aircraft generation systems. 
Plessey will market this equipment throughout 
the world with the exception of the United States 


and Canada. 


 .  <S1Retrtien. 


For this progressive aircraft, chosen by BOAC for their next 
generation of intercontinental airliners, Vickers instituted a world- 
wide survey for an advanced, yet fully flight-experienced 


generation system. They have specified the Westinghouse system, 
manufactured by Plessey in Great Britain. 


THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX 


OVERSEAS SALES ORGANISATION : PLESSEY INTERNATIONAL LIMITED - ILFORD - ESSEX 
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(Continued from page 526) 


MAX HOLSTE SUPER BROUSSARD. First flight of the MH260 


Super Broussard with Turboméca Bastan turboprops, is expected 
to take piace within the next few months. This prototype will be 
similar in most respects to the Twin Wasp prototype which has 
been flying since May 20, 1959, apart from the engines and a slightly 
longer fuselage. It will be followed in due course by a prototype 
of the MH262, with a circular-section pressurized fuselage. The 
third prototype is being financed by the French Government, 
which has also told Max Holste and Nord Aviation to prepare 
plans for joint production of the Super Broussard. 

_ Ansett-A.N.A. have been reported to have an option on the 
first six Super Broussards at £A100,000 each, and other operators 
in Australia and New Zealand have shown a keen interest. In 
February, Cessna acquired a minority interest in Max Holste, 
together with the right to build the Super Broussard in the U.S.A. 


NIPPON YS-11. Development of the YS-11 medium-haul twin-Dart 


transport is being undertaken with the help of the Japanese 
Government, which has contributed $2.1 million towards the 
construction of two prototypes. In addition $1.6 million has been 
contributed by the Japan Transport Manufacturing Co., set up by 
the six major aircraft manufacturers. The YS—11 has been 
designed to carry 60 passengers, primarily on Japan's domestic air 
services. Tooling for construction of two prototypes is about to 
begin, with assembly to start next March and a first flight target 
date of October, 1961. A contract was recently signed with Rolls- 
Royce for the purchase of five Dart R.Da.10s. 


ae: 


Sud-Aviation Caravelle (Rolls-Royce Avon). 


Above, Tupolev Tu-104B 
(Mikulin AM-3). 
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POTEZ 840. Details of this smal! turboprop feeder-line were announced 


in February, by which time Etablissements Henry Potez had 
completed wind-tunnel testing and construction of a mock-up. 
Design work began in May, 1959, and the privately financed 
prototype is expected to be ready to fly by the end of this year. In 
the same general category as the de Havilland Heron, the Potez 
840 has a circular-section fuselage pressurized to 2.15 p.s.i., and 
a low wing with double-slotted flaps. 


SHORT BRITANNIC. Developed for R.A.F. Transport Command 


from the Bristol Britannia, the Short Britannic will be offered as a 
commercial freighter for service in the mid ‘sixties. Much of the 
original project design work was done with the civil market in 
mind. The first flight is expected in 1962. 

Most of the Britannic’s structure and systems are new, but the 
wing remains basically similar to that of the Britannia. The span 
has been increased by insertion of a 16 ft. 6 in. centre-section and 
the inboard nacelles moved inboard 4 ft. relative to the original 
wing to permit the eventual use of propellers up to 20 ft. diameter 
(de Havilland 16-ft. four-bladers will be used at first). 


SUD-AVIATION CARAVELLE. More Caravelles have been sold 


since the middle of 1957 than any other single type of jet transport. 
The “* breakthrough ” sale of 20 to United Airlines in February set 
the seal of success on this short-haul jet which has been under 
development since 1951. Because of strong American airline 
interest in the Caravelle, an agreement was concluded, also in 
February, between Douglas Aircraft and Sud-Aviation. Under 
its terms the Douglas sales organization throughout the World 
will be used to market the Caravelle; engineers from the two 
companies will collaborate in development of new versions of 
both the Caravelle and the DC-8; and Douglas have the right (not 
yet exercised) to build the Caravelle in America. 

The initial versions of the Caravelle are the I, IA, III and VI, 
taking their designations from the stage of Avon R.A. 29 fitted. 
The Caravelle VII is slightly longer and has R.B.141/3 engines, 
and the Caravelle VIII is its counterpart with CJ805—23 turbofans, 
a trial installation of which will be made by General Electric later 
this year. The United Airlines’ Caravelles are VIRs, with Avon 
531s and reverse thrust; they include 220 modifications and design 
changes requested by the airline. Gross weight will be increased 
to 105,820 Ib. 

Douglas and Sud-Aviation are now collaborating in the design 
of the high-capacity, long-haul Super DC-8 and the medium/ 
long-range Caravelle XIV, which will be closely tailored to 
complement each other. The Caravelle XIV will be designed to 
operate over stages of 1,750—1,900 naut. miles. 


SUD-DASSAULT SUPER CARAVELLE. Sud-Aviation and Avions 


Marcel Dassault have combined forces to develop a Mach 2 
medium-range airliner which could, they claim, be flying in four 
years’ time. The project requires the support of the French 
Government, which has not yet been given. 


TRANSALL C.160. To undertake the joint Franco-German develop- 


ment of an assault transport, Arbeitsgemeinschaft Transall was 
founded in January, 1959, the participating companies being "Nord 
Aviation in France and Hamburger Flugzeugbau, Weser 
Flugzeugbau and Blume Leichtbau und Flugtechnik in Germany. 
The C.160 design is the outcome of this collaboration, being a 
high-wing transport not unlike the Lockheed Hercules in overall 
appearance and powered by two 6,020-e.h.p. Tyne R.Ty.20s. On 
Mar. 28 this year the German and French Defence Ministers 
signed an agreement covering construction of three ates, — 
one each to be assembled by Nord, Weser and Hamburger. he 
first flight is expected in mid-1962. The Transall C.160 has the 
following characteristics :— ' 

Span, 131 ft. 3 in.; length, 101 ft. 9 in.; height, 38 ft. 5 in.; wing 
area, 1,722 sq. ft.: cabin width, 10 ft. 4 in.; cabin height, 9 ft. 9 in.; 
cabin length, 42 ft. 8 in.; cabin volume, 4,838 cu. ft.; fuel capacity, 
3,520 Imp. gal.; max. payload, 26,455 Ib.; normal gross weight, 
approx., 90,400 Ib.:; typical cruising speed, 270 knots at 26,250 ft.; 
range, 2,430 naut. miles with 17,640-Ib. payload; take-off to clear, 
35 ft., 1,970 ft.: landing distance from 35 fi., 1,970 ft. 


TUPOLEV Tu-104. Second jet transport in service in the World, 


the Tu-104 has been flying with Aeroflot since September, 1956. 
The original 50-seat Tu-104 was built only in small numbers and 
has now been relegated to the less important domestic services. 
The major version is the 70-seat Tu-104A, for the development of 
which the Czech airline C.S.A. claims to have been responsible. 
The Tu-—-104B, which went into service a year ago, seats 100 ina 
high-density layout and has a slightly lengthened fuselage. A 
Tu-104E was recently reported, with improved engines; this version 
has carried a 33,000-lb. payload over !,080 naut. miles at 518 knots. 


TUPOLEV Tu-114. Since making its first flight at the end of 1957 the 


Tu-114 has been undergoing development in the course of which 
its planned introduction into service by Aeroflot has twice been 
postponed. First services, on the Moscow~Khabarovsk route, 
are now likely to be operated this spring. The Tu-114 design was 
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Right, Tupolev Tu-114 
(Kuznetsov NK-12). 
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based on the Bear bomber, the wing, powerplant and tail unit 
appearing to be identical. There is also a transport variant of 
y Bear itself, with a fuselage of similar dimensions to the bomber, 


known as the Tu-114D. 

Few authentic details of the Tu-114 have been made public, 
but an indication of the Tu-114’s capabilities has been given by 
two recent record flights in which a 25-tonne (55,116-lb.) payload 
was carried over 1,000 km. (540 naut. miles) at 470 knots, and 
over 2,000 km. (1,080 naut. miles) at 463 knots. 


‘ TUPOLEV Tu-124. A new medium-haul transport of this designation 
has been reported by Moscow Radio. It is said to be powered by 
Soloviev turbojets and is believed to be in the flight-test stage. 


V.E.B. FLUGZEUGBAU TYPE 152. East Germany’s first jet trans- 
port, the Type 152, has been developed by a design team led by 
the former Junkers engineer Brunolf Baade. A prototype flew in 
December, 1958, but crashed later, and a second, modified proto- 
type is expected to fly soon. Modifications include a tricycle (in 
place of bicycle) undercarriage and a slightly longer fuselage. 

The dg odlicy has a basically manual control system with 
hydraulic st for ailerons and rudder, and all control surfaces 
are segmented to avoid additional hinge movements due to plastic 

: deformation under load. A split trailing-edge flap is used. Fuel is 

carried in sixteen bag tanks between the spars, and in two tip 

tanks; six more bag tanks can be carried if required and pressure 
or gravity refuelling is available. A 1,500-p.s.i. hydraulic system 
with four engine-driven pumps operates the u/c, nosewheel 
steering, brakes, flaps, control boosters and fuel jettison. The 

cabin is pressurized at a differential of 7.7 p.s.i. 

The East German D.L.H. will be the first airline to operate the 

Type 152, probably in 1962; the Polish L.O.T. is also reported to 

be planning to purchase this type. 


V.E.B. FLUGZEUGBAU TYPE 155. This is understood to be a 
small jet transport powered by two 7,275-lb.s.t. Pirna 014A-1 
turbojets of the type used in the Type 152. No details of the 
project, for which V.E.B. Flugzeugbau is seeking to obtain British 
electrical equipment, are available. 


VICKERS VISCOUNT. Although series production of the Viscount 
came to an end last year, this most successful of all the turbine 
transports continues to attract new customers, as the sale of 
three each to Ghana Airways and All-Nippon Airways showed 
only last week. Both the Series 700D and Series 810 can be 
built to order, and the Series 840 will also be available, new or 
by conversion from the Viscount 810, with Dart R.Da.10 engines 
and a true 400 m.p.h. cruising speed. The total of Viscounts sold 
to airlines, corporations and private owners now stands at 423. 


VICKERS VANGUARD. Flight trials and static testing of the 
Vanguard have made it possible to offer an 8,000 Ib. increase in 
max. payload four months before its introduction into service— 
scheduled by B.E.A. for July 1 on the London-—Paris route. The 
Vanguard can now carry a full 139 passenger-load and 8,000 Ib. of 
freight. and has the ability to fly several sectors (for instance, 
London-—Frankfurt-Vienna—Prague with 100 passengers) without 
refuelling. 

Flight development of the Vanguard is now in its final stages, and 
has included numerous overseas demonstration trips, some 200 
hr. of route proving and 100 hr. on tropical trials, in addition to 
routine Ome and handling trials. The first six Vanguard 
951s (4,985-e.h.p. Tyne 506, and 135,000-lb. weight) for B.E.A. 
are complete and the first Vanguard 952 (5,545-e.h.p., Tyne 512, 
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Left, Vickers Vanguard (Rolls-Royce 
Tyne). 


Below, Vickers Viscount 837 (Rolls- 
Royce Dart). 


and 141,000-Ib. gross weight) for T.C.A. is about to fly. After 
delivery of 23 T.C.A. Vanguards, Vickers will build the remaining 
14 ordered by B.E.A. as Type 953s. 


VICKERS VC10. Expected to make its first flight in June, 1961, the 


VC10 is Europe’s largest aircraft project and the fastest of the 
subsonic jet transports. Developed’ originally for B.O.A.C. 
Empire routes, it also has North Atlantic capability and thus 
offers the possibility of one-type-fleet operation for the first time. 
Its outstanding field performance is attributed to the rear-engined 
em, which leaves the wing completely free to take full advantage 
of leading- and trailing-edge flaps. This clean wing also helps to 
delay the drag rise and gives the VC10 a 20-m.p.h. advantage in 
minimum-cost speed over the jet transports now in service. 

Already the VC1O is seen as a family of aeroplanes and the 
next stage in development is a Super VC1O for the North Atlantic 
route alone, having a 28-ft. longer fuselage, seating 204 passengers, 
and additional fuel in wing-tip nacelles. The gross weight would 
be about 350,000 lb. A very long range version is being studied, 
which will be able to fly, for instance, from London to Vancouver or 
San Francisco non-stop, and a commercial freighter based on the 
VC10 could carry 80,000-Ib. payloads. 


Vickers VC10 (Rolls-Royce Conway). 


VICKERS VC11. This member of the VC10 family has been projected 


as a medium-short-haul transport, able to carry about 140 
passengers and to fly maximum stage lengths of up to 3,000 miles. 
It will be powered by four 10,100-Ib. Rolls-Royce R.B. 163 engines 
arranged in rear fuselage nacelles as on the VC1O. Trans-Canada 
Air Lines is reported to be one of the airlines particularly interested 
in the VC11, but no decision has yet been taken to proceed. 


WESTLAND (FAIREY) ROTODYNE. Development of the Rotodyne 


has become the major project of Westland Aircraft, Ltd., following 
the acquisition of Fairey Aviation. A £4-million development 
contract has been placed for a bigger Tyne-engined version of the 
Rotodyne and a military production contract is expected in due 
course. B.E.A. and New York Airways are each planning to 
purchase the civil version. 

Since its first flight in November, 1957, the prototype Eland- 
powered Rotodyne has passed through several stages of develop- 
ment and is now flying with a third, central fin which will also be 
used on the production model. 


Left, Westland (Fairey) Rotodyne (Rolls-Royce Tyne). 
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for 
AIRLINE 
OPERATION 
and 
DEVELOPMENT 


LOMBANK LIMITED 

specialise in the provision 

of Finance for the 
acquisition of 

the latest aircraft as well 

as for re-equipment and 


modernisation. 


LOMBANK 


LIMITED 


(Subsidiary of Lombard Banking Limited) 


Head Office : 


LOMBANK HOUSE, LOMBANK CORNER 
PURLEY WAY, CROYDON 
Tel: THOrnton Heath 6911 (30 lines) 


Branches and Agents throughout the World 
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the world's airlines... 


. depend upon Lodge Aviation 
Sparking Plugs and Ignitors. 
Operating with unfailing 
efficiency in the most extreme 
conditions, Lodge Plugs 

are the natural choice where 
reliability is of prime importance. 


AVIATION mene PLUGS LO D G iF 


AND IGNITORS iw Sas «i Set t-F ee Rh U.S BY 


PigeeRs —_ i 
com ‘AERO ENGINE 
Ee SYSTEMS @ 


Capable of dealing with all flow rates demanded by modern 


gas turbines. These filters incorporate the resin-impreg- 
nated-paper, elements first pioneered by Purolator. They 
give the finest of fine filtration with low initial pressure loss 
and each filter is protected by anodised aluminium end caps, 
centre tube and outer cover. They are inspected and released 
to the full standards of A.I.D. and A.R.B. procedure. 


Regd. Trade Marks: Purolator, ‘Micronic’ 


ONE OF THE 
AUTOMOTIVE 
PRODUCTS GROUP 
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GROUND 
SUPPORT 
FOR 
AVIATION 


Vernons offer all the necessary ground- 
based electrical power equipment, 
including high performance G.P.U’s, 
aircraft alternator test rigs, vertical 
motor-alternator sets, single and 3- 
phase static inverters for radar power 
supplies. Brushless alternators are 
standard together with transistor 
voltage regulators to give long life, highly accurate 
stabilisation and negligible maintenance. Operators 
throughout the world continually specify Vernon 
equipment for full ground support. 


Please write for Technical Publication T.P.1. 


VERNONS 


INDUSTRIES 


VERNONS INDUSTRIES LIMITED ’ LIVERPOOL ENGLAND TEL.: SIMONSWOOD 3261 
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Honey in the raw is too thin. The viscosity's all wrong. 


The bees adjust matters by evaporation, fanning a forced draught up through the 


combs until in their judgment the product is right for its purpose. Hit-or-miss though the method 


seems, they achieve an extraordinary accuracy in meeting a self-imposed specification. 


What's good enough for bees is one thing: meeting AIR BP specifications is another. A good many years 


of relentless research, development and performance testing under service conditions have 
been spent in proving to the hilt that the current range of BP aero lubricants and special products meets 
every relevant specification in every particular, and with a margin in hand. AIR BP supplies 
piston and turbine engine oils and a full range of special products to 
British and American standards as an essential part of a 


; s bi complete service to aviation. 


AIR 


THE AVIATION SERVICE OF BRITISH PETROLEUM 
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Aviation News in General 


TURBOFAN FLIGHT.—The _ first 
flight by an aircraft powered solely by 
U.S. turbofan engines was made at the 
end of February by a Douglas RB-66 
with two 16,100-Ib.s.t. General Electric 
CJ-805-23 engines in Convair 600 nacelles. 
On the first 1 hr. 40 min. flight the RB-66 
flew at Mach 0.85 at 35,000 ft. 


U.S. ARMY CARIBOU.—The USS. 
Army has ordered 22 Caribou from 
de Havilland Aircraft of Canada. The 
contract for airframes and other equip- 
ment is valued at £1,785,000 and delivery 
is to start in January, 1961. 


SPIRALE FLIES.—The Dassault 
Spirale made its first flight on Apr. 8. 
Powered by two Turboméca_ Bastan 
turboprops, the Spirale is a ground sup- 
port variant of the Communauté light 
transport, intended for French colonial 
use. 


OWL MISHAP. — The prototype 
Tawney Owl suffered a forced landing on 
its first flight on Apr. 22, and was severely 
damaged. After becoming airborne from 
Stapleford Tawney airfield, Essex, in the 
hands of Fit. Lt. A. J. Macdonald, who 
was accompanied by Mr. H. Ratcliffe as 
flight observer, the Owl failed to gain 
height, and overturned on landing in an 
adjacent ploughed field. Neither occupant 
was injured. 


LOCKHEED LIGHTPLANE. — The 
first Lockheed light aeroplane, the LASA 
Model 60, has received an F.A.A. type 
certificate. Designed for production and 
use in Mexico, it will be built there by 
Lockheed Azcarate S.A. at San Luis 
Potosi, and also in Italy by Aeronautica 
Macchi of Milan. A six-seater, the pro- 
duction Model 60 will be powered by a 
supercharged 260-b.h.p. Continental fuel- 
injection engine; maximum speed is 
165 m.p.h. at 10,000 ft. 


Commercial Aviation Affairs 


VISCOUNT ORDERS.—Contracts for 
three Viscounts each were signed last 
week by Ghana Airways and All-Nippon 


Airways. The Ghana Viscounts, Type 
838, will be delivered in May, June and 
July next year for the African West 
Coast and Middle East Services. The 
All-Nippon Viscounts, Type 839, will be 
delivered in July, 1961, for service in 
Japan. Vickers also announce the sale 
of one more Viscount to the Brazilian 
airline VASP. This will be the com- 
pany’s original 810 demonstrator modi- 
fied to Type 827 standard. Kuwait 
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TRANSITIONAL FLIGHT.- 
This new Curtiss-Wright 
VTOL aircraft, incorp- 
orating what arereferred to 
as “radical’’ lift propellers, 
has successfully flown and 
accomplished transitional 
flight. The company is at 
present constructing a 
similar executive type of 
craft which will use four 
such propellers. 


BLACK KNIGHT.—In our issue last 
week we quoted an Australian report that 
the sixth Black Knight launching had 
been a failure. In fact, the launching was 
called off before the vehicle left the 
ground. Launching of this Black Knight, 
the first two-stage version for re-entry 
tests, is imminent. 


AN OPPORTUNITY 


There is a vacancy for an Adver- 
tisement Representative on the staff 
of one of the technical journals 
published by Temple Press Limited. 
Applicants should preferably be 
between the ages of 25 and 35 and 
an engineering background would 
be an advantage. Written applica- 
tions, giving full personal details 
and experience, should be made to 
The Advertisement Manager, 
Temple Press Limited, Bowling 
Green Lane, London, E.C.1. 


RUSSIAN RECORDS.—A_ Tupolev 
Tu-104, reported to be a new version with 
improved engines, flew on Apr. 2 over a 
2,000-km. (1,243-mile) circuit with a 
15-tonne (33,070-lb.) payload at an 
average speed of 959.940 km./h. (596.5 
m.p.h.). This performance represents a 
new record in the F.A.I. categories for 
payloads of 1, 2, 5, 10 and 15 tonnes. 


PARIS IN BRAZIL.—The Brazilian 
Government has ordered 22 more 
Morane-Saulnier Paris liaison jets, bring- 
ing the total to 30. 


MOON PROBES.—Lunar-orbit probes 
are scheduled for launching from Cape 
Canaveral on Aug. 25 and Nov. 14, 
according to NASA. Each probe will 
have a gross weight of 372 Ib. and will 
be launched by an Atlas-Able, com- 
prising an Atlas first stage with an Aero- 
jet-General bi-propellent AJ-10 and solid 
ABL-248 as upper stages. 


UNWOUND.—On Apr. 20, seven days 
after the successful launching of the U.S. 
navigational satellite, Transit IB, its spin- 
rate was reduced from 168 r.p.m. to less 
than 10 r.p.m. for radio communication 
purposes. This was achieved when a 
timing device released weights attached 
to thin cables wound in a direction 
opposite to the satellite’s spin. 


ORBITAL TITAN?—According to 
Aerojet-General, the two-stage Titan 
ICBM can project a gross weight of 
5,000 Ib. into orbit, most of this repre- 
senting useful payload. Substitution of 
a lox-hydrogen second stage for the 
existing lox-RP-1 stage would increase 
the orbital payload to about 9,000 Ib. 


LYCOMING AUTOCAR.—immediate predecessor of the new Auster D.6 is this J.5V 
Autocar, which was delivered to Mr. W. T. Clarke of Liverpool on Good Friday. 
With a 160 b.h.p. Lycoming engine, this four-seater has spats, strut fairings and a 


greatly improved finish. 


The D.6 differs further in having a Workmaster-type tail 


unit and other refinements. 


Airways has purchased a Viscount 761 
from Union of Burma Airways to replace 
the Type 754 which it had on lease from 
Middle East Airlines. 


QANTAS CONTRACT.—Qantas has 
now signed its contract for three Boeing 
707-138B transports and for the conver- 
sion of its existing seven aircraft to this 
standard with turbofan engines. The total 
cost will be £A18 million. Qantas has 
also said that it is interested in the three- 
engined Boeing 727 which could be 
available in 1964. 


E.A.A. COMETS.—East African Air- 
ways plans to introduce its two Comets 
on the route from Nairobi and Dar-es- 
Salaam to London in August. They will 
later be used also on the routes to 
Bombay and Johannesburg. 


PLYMOUTH SERVICES.—Dan-Air 
Services has now obtained permission 
to operate services to Plymouth from 
Bristol and Cardiff. The first services 
will be operated on Jly. 15, and com- 
plete Dan-Air’s domestic scheduled net- 
work described in our issue for Apr. 8. 
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News About People 
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B.U.A. FOR IATA.—British United 
Airways, formed by the merging of Air- 
work and Hunting Clan, is expected to 
join IATA but the Channel Air Bridge 
operation from Southend will continue 
as a separate non-[ATA company. B.U.A. 
will use Gatwick and Southend as 
primary operating bases with Britannia 
trooping flights using Stansted. 


OSAKA INTERNATIONAL.—Itami 
Airport, Osaka, became Japan's second 
international aerodrome on Apr. 1 when 
Cathay Pacific Airways inaugurated a 
Hong Kong-Osaka service to serve the 
highly industrialized Osaka-Kobe area of 
Japan. 

BOEING 720 TESTS. -— “ Refused 
take-off ” tests have been completed by 
the Boeing 720 at Edwards Air Force 
Base. Fourteen trials were made in which 
the aircraft was subjected to emergency 
braking from the “ go-no go” speed of 
about 145 knots. Two of the take-offs 
were at 230,000 Ib., which is 13,000 Ib. 
above the normal maximum taxi-weight 
of the 720. Three 720s have now com- 
pleted about 300 hours of the 450-hour 
test programme. 


MALEV 1U1-18.—The Hungarian Air- 
line Malév has taken delivery of a 90-seat 
Ilyushin I-18, which is to go into service 
on the Budapest-Moscow route on May 1. 


JAPANESE CONVAIRS.—The three 
Convair 880-M transports which, as 
already reported, are to be delivered to 
Japan Airlines in May and June, 1961, 
will be international models with full 
over-water provisions including a navi- 
gator’s station on the flight deck. Three 
bag tanks will be fitted in the wing centre 
section to provide additional fuel 
capacity. The initial seating arrange- 
ment will be for 28 first-class and 59 
coach-class passengers. 


LEAR ORDER.—Allegheny Airlines 
has ordered Lear L-SB autopilots and 
CIS-100 dual flight director systems 
for its fleet of Convair 540 turboprop 
conversions. 


A HELIPORT YEAR.—On Apr. 23 
Westland’s Battersea heliport completed 
a year of operation, during which totals 
of 1,961 helicopter and 2,385 passenger 
movements were recorded. These figures 
are about six times higher than the most 
optimistic estimates made when the heli- 
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NEW TAIL.—The Westland (Bristol) Type 192 with its final form of tailplane. Similar 

to that of the initial layout, it is mounted high up and towards the rear of the fin, has 

a reduced chord and anhedral of 45° over the inner 6 to 7 ft. with a more steeply 
down-swept tip. 


port was first projected—but not as high 
as the figures given in last week’s issue, 
p. 494, when, because of a misunder- 
standing of a basic tabulation, the mis- 
cellaneous and total movements were 
each shown 1,000 too high. 


MELBOURNE HELIPORT. — Mel- 
bourne’s first heliport will be a floating 
station on the River Yarra, close to 
Queen’s Bridge. Expected to be in use 
later this year, it will be used by an 
Ansett-ANA service from the Essendon 
Airport, with a Bell 47J carrying three 
passengers. Ansett-ANA also plans a 
helicopter service in Sydney, using a 
heliport on top of a store. 


SCHIPHOL MILLION.—During 1959, 
Schiphol Airport, Amsterdam, handled 
more than one million passengers for 
the first time—a 17% increase over 1958. 
Movements averaged one every eight 
minutes throughout the year. 


STARWAYS SERVICE. — M.0o.A. 
approval has been granted to Starways, 
Ltd., for operation of a normal scheduled 
service between Liverpool and Glasgow 
from Jne. 3, 1960, to April, 1961. 


TRAVEL AGENTS MERGE.—Cory 
Brothers and Co., Ltd (a Powell Duffryn 
Group company) has acquired the 
interests of J. W. Kearsley and Co., Ltd. 
and James Burness (Travel), Ltd., both 
of 46 Piccadilly, W.1. The activities of 
these companies will be co-ordinated 
with those of Powell Duffryn (Air), Ltd. 


A.T.C. PROCESSING—The air traffic 
control computer designed and built by 
General Precision Inc. for the Federal 
Aviation Agency began tests at the 
F.A.A.’s experimental centre in Atlantic 
City, New Jersey, on April 25. The com- 
puter and its equipment will provide a 
system capable of processing and printing 
1,600 progress slips and processing 440 
flight plans every hour. 


COMET SALE.—B.O.A.C. has sold its 
Comet 2E to the Ministry of Aviation, 
which already has another aircraft of 
this type. The two Avon 524s have been 
removed and will be used as spares by 
the Corporation aftzr modification to 
current standard. 


SOBELAIR ACCIDENT.—A Sobelair 
DC-4 on a flight from Brussels to 
Elisabethville crashed on Mount Bogoro 
in the Blue Mountains, Belgian Congo, 
on Apr. 22. The accident occurred while 
the aircraft was approaching Bunia for a 
scheduled stop. The 28 passengers and 
crew of seven were killed. 


SOUTH AMERICAN ACCIDENT.— 
A Curtiss C-46 of Lloyd Aereo Colom- 
biano crashed while attempting to land 
at Bogota International Airport on 
Apr. 19 on a flight from Miami, killing 
33 of the 52 occupants. This was the 
third accident to a scheduled airline in 
South America this month and brought 
the total number of passengers killed this 
year to approximately 400. 


B 


G.W. ena meee ate D. 
Clare, who succeeds Air Cdre. 
H. B. Wrigley as Director of 
Guided Weapons Research 
and Development(Air), M.0.A. 


K.L.M. APPOINTMENTS.—Mr. L. 
de Block and Mr. J. C. van der Kloot 
are to be appointed members of the 
K.L.M. management and Mr. H. van 
Dam and Mr. E. van Vollenhoven are 
to be appointed senior vice-presidents. 
Among other recent appointements is that 
of Mr. W. A. Steenstra Toussaint as 
general secretary. 


HANDLEY PAGE NEWS.—Following 
his election to Parliament Gp. Capt. 
R. C. M. Collard, formerly sales director 
of Handley Page, Ltd.. has curtailed his 
full-time executive duties with the com- 
pany. He continues his connection with 
Handley Page in an advisory capacity 
and remains on the company’s board of 
directors. 


MASTER PILOTS.— GAPAN has 
awarded Master Air Pilot Certificates to 
the following: Capt. José M. Carreras 
(Air Charter), Capt. J. R. Jeffrey 


(B.O.A.C.), Mr. R. A. Palmer (chief test 
pilot, Smiths Aircraft Instruments) and 
Capt. S. Walton (Hunting Clan Air 
Transport). 


HERALD SALES TEAM.—Mr. D. A. 
Casley and Mr. A. N. Stack have 
recently joined Handley Page (Reading), 
Ltd., to take up executive positions with 
the company’s sales organization. Mr. 
Casley has become sales office manager 
and Mr. Stack is a commercial sales 
representative. 


A.P.R.A. REUNION.—An informa! 
reunion of the Air Public Relations 
Association is to be held in the Cock 
Tavern, Fleet Street, at 18.00 hrs. on 
Thursday, May 5. Details are available 
from the Hon. Sec., Mr. T. Cochrane, 
O.B.E., Air Ministry, Information 
Division, Whitehall, London, S.W.1. The 
reunion is preceded by the A.G.M. 
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With pride we announce the continuing exclusive use of HUNTING 
designed and manufactured primary/basic trainers in the Royal Air Force. 


i 
7s 
I 


After the most thorough evaluation ever given to any training aircraft, 
the Jet Provost T.Mk.3. is now in operation at Royal Air Force Basic 
Flying Training Schools. 


Similar to the T.Mk.3. but fitted with armament in addition, the Jet 
Provost T.Mk.§1. is in service with the Royal Ceylon Air Force. 


HUNTING AIRCRAFT LIMITED 


Cn F A Hunting Group Company 
LUTON AIRPORT, BEDFORDSHIRE, ENGLAND and at 1450, O'CONNOR DRIVE, TORONTO, CANADA jy - 
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THE AEROPLANE 
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B.U.A. FOR IATA.—British United 
Airways, formed by the merging of Air- 
work and Hunting Clan, is expected to 
join IATA but the Channel Air Bridge 
operation from Southend will continue 
as a separate non-IATA company. B.U.A. 
will use Gatwick and Southend as 
primary operating bases with Britannia 
trooping flights using Stansted. 


OSAKA INTERNATIONAL.—Itami 
Airport, Osaka, became Japan's second 
international aerodrome on Apy. 1 when 
Cathay Pacific Airways inaugurated a 
Hong Kong-Osaka service to serve the 
highly industrialized Osaka-Kobe area of 
Japan. 


BOEING 720 TESTS. —- “ Refused 
take-off ” tests have been completed by 
the Boeing 720 at Edwards Air Force 
Base. Fourteen trials were made in which 
the aircraft was subjected to emergency 
braking from the “ go-no go” speed of 
about 145 knots. Two of the take-offs 
were at 230,000 Ib., which is 13,000 Ib. 
above the normal maximum taxi-weight 
of the 720. Three 720s have now com- 
pleted about 300 hours of the 450-hour 
test programme. 


MALEV [I1-18.—-The Hungarian Air- 
line Malév has taken delivery of a 90-seat 
Ilyushin I-18, which is to go into service 
on the Budapest-Moscow route on May 1. 


JAPANESE CONVAIRS.—The three 
Convair 880-M transports which, as 
ee reported, are to be delivered to 

n Airlines in May and June, 1961, 

will be international models with full 
cusetoaat provisions including a navi- 
gator’s station on the flight deck. Three 
bag tanks will be fitted in the wing centre 
section to provide additional fuel 
capacity. The initial seating arrange- 
ment will be for 28 first-class and 59 
coach-class passengers. 


LEAR ORDER.—Allegheny Airlines 
has ordered Lear L-5B autopilots and 
CIS-100 dual flight director systems 
for its fleet of Convair 540 turboprop 
conversions. 


A HELIPORT YEAR.—On Apr. 23 
Westland’s Battersea heliport completed 
a year of operation, during which totals 
of 1,961 helicopter and 2,385 passenger 
movements were recorded. These figures 
are about six times higher than the most 
optimistic estimates made when the heli- 
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NEW TAIL.—The Westland (Bristol) Type 192 with its final form of tailplane. Similar 

to that of the initial layout, it is mounted high up and towards the rear of the fin, has 

a reduced chord and anhedral of 45° over the inner 6 to 7 ft. with a more steeply 
down-swept tip. 


port was first projected—but not as high 
as the figures given in last week’s issue, 
p. 494, when, because of a misunder- 
standing of a basic tabulation, the mis- 
cellaneous and total movements were 
each shown 1,000 too high. 


MELBOURNE HELIPORT. — Mel- 
bourne’s first heliport will be a floating 
station on the River Yarra, close to 
Queen’s Bridge. Expected to be in use 
later this year, it will be used by an 
Ansett-ANA service from the Essendon 
Airport, with a Bell 47J carrying three 
passengers. Ansett-ANA also plans a 
helicopter service in Sydney, using a 
heliport on top of a store. 


SCHIPHOL MILLION.—During 1959, 
Schiphol Airport, Amsterdam, handled 
more than one million passengers for 
the first time—a 17% increase over 1958. 
Movements averaged one every eight 
minutes throughout the year. 


STARWAYS SERVICE. — M.o.A. 
approval has been granted to Starways, 
Ltd., for operation of a normal scheduled 
service between Liverpool and Glasgow 
from Jne. 3, 1960, to April, 1961. 


TRAVEL AGENTS MERGE.—Cory 
Brothers and Co., Ltd (a Powell Duffryn 
Group company) has acquired the 
interests of J. W. Kearsley and Co., Ltd. 
and James Burness (Travel), Ltd., both 
of 46 Piccadilly, W.1. The activities of 
these companies will be co-ordinated 
with those of Powell Duffryn (Air), Ltd. 


A.T.C. PROCESSING—The air traffic 
control computer designed and built by 
General Precision Inc. for the Federal 
Aviation Agency began tests at the 
F.A.A.’s experimental centre in Atlantic 
City, New Jersey, on April 25. The com- 
puter and its equipment will provide a 
system capable of processing and printing 
1,600 progress slips and processing 44) 
flight plans every hour. 


COMET SALE.—B.O.A.C. has sold its 
Comet 2E to the Ministry of Aviation, 
which already has another aircraft of 
this type. The two Avon 524s have been 
removed and will be used as spares by 
the Corporation after modification to 
current standard. 


SOBELAIR ACCIDENT.—A Sobelair 
DC-4 on a flight from Brussels to 
Elisabethville crashed on Mount Bogoro 
in the Blue Mountains, Belgian Congo, 
on Apr. 22. The accident occurred while 
the aircraft was approaching Bunia for a 
scheduled stop. The 28 passengers and 
crew of seven were killed. 


SOUTH AMERICAN ACCIDENT.— 
A Curtiss C-46 of Lloyd Aereo Colom- 
biano crashed while attempting to land 
at Bogota International Airport on 
Apr. 19 on a flight from Miami, killing 
33 of the 52 occupants. This was the 
third accident to a scheduled airline in 
South America this month and brought 
the total number of passengers killed this 
year to approximately 400. 


= 


G.W. DIRECTOR.—Mr. J. D. 
Clare, who succeeds Air Cdre. 
H. B. Wrigley as Director of 
Guided Weapons Research 
and Development(Air), M.0.A. 


K.L.M. APPOINTMENTS.—Mr. L. 
de Block and Mr. J. C. van der Kloot 
are to be appointed members of the 
K.L.M. management and Mr. H. van 
Dam and Mr. E. van Vollenhoven are 
to be appointed senior vice-presidents. 
Among other recent appointements is that 
of Mr. W. A. Steenstra Toussaint as 
general secretary. 


HANDLEY PAGE NEWS.—Following 
his election to Parliament Gp. Capt. 
R. C. M. Collard, formerly sales director 
of Handley Page, Ltd., has curtailed his 
full-time executive duties with the com- 
pany. He continues his connection with 
Handley Page in an advisory capacity 
and remains on the company’s board of 
directors. 


MASTER  PILOTS.— GAPAN has 
awarded Master Air Pilot Certificates to 
the following: Capt. José M. Carreras 
(Air Charter), Capt. J. R. Jeffrey 


(B.O.A.C.), Mr. R. A. Palmer (chief test 
pilot, Smiths Aircraft Instruments) and 
Capt. S. Walton (Hunting Clan Air 
Transport). 


HERALD SALES TEAM.—Mr. D. A. 
Casley and Mr. A. N. Stack have 
recently joined Handley Page (Reading), 
Ltd., to take up executive positions with 
the company’s sales organization. Mr. 
Casley has become sales office manager 
and Mr. Stack is a commercial sales 
representative. 


A.P.R.A. REUNION.—An _ informal 
reunion of the Air Public Relations 
Association is to be held in the Cock 
Tavern, Fleet Street, at 18.00 hrs. on 
Thursday, May 5. Details are available 
from the Hon. Sec., Mr. T. Cochrane, 
O.B.E., Air Ministry, Information 
Division, Whitehall, London, S.W.1. The 
reunion is preceded by the A.G.M. 
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With pride we announce the continuing exclusive use of HUNTING 
designed and manufactured primary/basic trainers in the Royal Air Force. 


After the most thorough evaluation ever given to any training aircraft, 
the Jet Provost T.Mk.3. is now in operation at Royal Air Force Basic 
Flying Training Schools. 

Similar to the T.Mk.3. but fitted with armament in addition, the Jet 
Provost T.Mk.51. is in service with the Royal Ceylon Air Force. 


HUNTING AIRCRAFT LIMITED 


A Hunting Group Company 
LUTON AIRPORT, BEDFORDSHIRE, ENGLAND and at 1450, O°. CONNOR DRIVE, TORONTO, CANADA re bad 
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S.264A THE MOST ADVANCED CIVIL RADAR IN THE WORLD 


Marconi 50 cm. Radar is immune from 
weather effects without polarisers 

“<<=e= | MARCONI 

controlled MTI system. 


27 MARCONI 50 CM. RADARS HAVE COMPLETE CIVIL AND MILITARY RADAR INSTALLATIONS 


BEEN ORDERED OR INSTALLED 
IN THE U.K., EUROPE, ASIA, MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, 
AFRICA AND AUSTRALASIA. CHELMSFORD, ESSEX, ENGLAND. 
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AST year the British Interplanetary Society held a three-day 
Commonwealth Spaceflight Symposium in London and 
invited representatives of industry to contribute papers of 
specialist interest.* One of the papers presented at this meeting 
was the first to demonstrate how the Blue Streak LRBM could 
be adapted for launching artificial satellites. Another considered 
the problem of the boost-glider, capable of entering orbit and 
returning to Earth under full human control, and a third 
considered the pressurization and air conditioning requirements 
for the space-vehicle cabin. 

The interest engendered by the Commonwealth Symposium 
has stimulated much further work within British industry on 
various problems related to space technology. A recent example 
is a study paper by Dr. E. W. Still, technical director of 
Normalair, Ltd., a company which has been intimately con- 
cerned with pressurization and air conditioning of aircraft 
cabins since such work began in this country. The paper was 
to be presented before a meeting of the British Interplanetary 
Society in London last night, under the title, “ High Altitude 
Chambers and Pressure Suits and their Part in Manned Space- 
flight to the Moon.” 

Dr. Still begins with the problems of getting man into space 
—in the X-15 research aircraft, the Mercury ballistic capsule, 
and the Dyna-Soar boost-glider—and of providing the condi- 
tions necessary to sustain him in the alien environment beyond 
the Earth's protective atmosphere. 


Blue Streak Proposal 

While the British Government has not yet agreed to finance 
anything in the nature of a full space programme, particularly 
as regards sending a man into space, says Dr, Still, it is interest- 
ing to note that the potential is already to some extent available 
in the now abandoned ballistic missile programme. It has been 
stated that the Blue Streak missile has the ultimate capability, 
coupled with an optimum second stage, of orbiting a payload 
of 2,000 Ib. at an altitude of 300 miles; this seems to be about 
the minimum weight for a manned ballistic re-entry vehicle. 

In his paper, Dr. Still includes a drawing of a possible two- 
stage adaptation of Blue Streak carrying at its nose a ballistic 
capsule which, he suggests, “. . . could conceivably enable this 
country to put a man into orbit in a time which would not be 
unrealistic.” 

Three aspects of the problem of maintaining man in space 
are considered in detail. These are the environmental require- 
ments for: (1) a small re-entry glider capable of ascending into 
orbit and returning to Earth; (2) a large wheel-shaped space 
station, and (3) a pressure-suit capable of sustaining human 
life in space and on the Moon. 

Launched by a multi-stage rocket, the re-entry glider is 
presumed to remain in space for a week. Its function would 
be to transfer men from Earth to the space station and also 
return them to Earth. 

Although the lunar vehicle which subsequently extends man’s 
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Fig. 1. Conditioning system for a four-man re-entry glider. 

Key to Monitor Panel: 1. Suit pressure; 2. Cabin pressure ; 

3. System outlet temperature; 4. Oxygen partial pressure ; 

5. Carbon dioxide partial pressure; 6. Cabin carbon dioxide 
partial pressure. 
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Diagram of the McDonnell Mercury ballistic capsule. 


frontier of exploration to the Moon may be of very different 
design, the environmental requirements for this mission are 
similar to those involved in the ferry rocket. In fact, as Dr. 
Still points out, it is easier to satisfy the conditions of landing 
on the Moon than re-entry into the Earth’s atmosphere as 
there is no heating problem to consider 

Design parameters for the re-entry vehicle have been taken 
directly from a proposal by the Lockheed Aircraft Corporation. 
These are noted in Table 1 


Orbital Glider 


The environmental conditioning of the winged re-entry 
vehicle falls naturally into two parts, the provision of a suit- 
able atmosphere and the cooling of the cabin. As the flight 


TABLE |. LOCKHEED RE-ENTRY VEHICLE 


Size of vehicle 
Total weight 
Structure weight 
Useful load . 
Cabin volume 
Number of crew 
Duration. . 

Cabin pressure . 


18 fc. long, 8 ft. dia. 
<a -» 19,600 Ib. 
6,315 Ib. 


5,325 Ib. 
"600 cu. Ww cooren, 


7 days 
‘413 mm. He. 
(16,000 ft. equivalent) 
Partial pressure of oxygen 400 aH 
Partial pressure of carbon dioxide 
Partial pressure of water vapour 


ELECTRICAL HEAT LOADS 
Flight control 
Communications . 


Environmental 


TOTALS 


1.484 (av.) 7.699(max.) 


is of relatively short duration, it has been decided to use liquid 
oxygen in a converter system and to remove carbon dioxide 
by absorption with lithium hydroxide. 

As the re-entry vehicle has to endure very severe kinetic 
heating during the re-entry phase, effective insulation is provided 
all over the cabin surface. Using modern super-insulants, 
such as those manufactured by the Johns-Manville Fiber Glass 
Division in the United States, it is anticipated that the heat 
flux into the cabin during re-entry can be kept to a figure 
comparable with the internal.heat loads. On the other hand, 
it is not possible during re-entry itself to dissipate an internal 
heat load by radiation as the skin temperature is far too high. 

Although a winged vehicle may be expected to experience 
a smaller maximum deceleration and peak temperature, it will 
spend a longer time at comparatively high temperatures. Con- 
sequently, almost perfect insulation seems to offer the best 
approach to the problem, coupled with one of two possibilities. 
The first is to pre-cool the interior of the vehicle to a suitable 
level before re-entry so that the ensuing temperature rise is not 
unbearable to the crew. The second is to use a liquid such as 
water, the boiling of which at reduced pressure would absorb 
the internal heat load during re-entry. 

This latter idea is attractive and it has been calculated that 


* The Technical Proceedings of the Commonwealth Spaceflight Symposium 
are being published by Academic Press, Inc., this summer. 


any ar eae 
hie ere Sees 1 


a 537 Po - 
oe oo 
. - ae 
| Man in a Space Environment ; 
a a Fe : 
= al i) = a 
ae OL JET «CONTROL ” * 
ae SYSTEM : 
Se : 
ee : . <= 
0835 4.250 : ; 
0.565 2.625 
+4 , j ne 0.084 0.824 . ne 
7 + 
| ean (CARSON MONOKICL ABSORBENT! P| Comoensen + ae 
SAT Y= Toe | 
cee | Reamer asl eens 
Eh AS =. | = ne 
: A | | NN wowaTo8 oe i Conon ; 
(A | =| 
iy | 3 ="lea + ; 
AN | nM lo Zi 
| ; i} j moToR let Te! : 
Wick ncteinaeestiieneubvedsins re ae re 
ee ee | : 
= 


THE AEROPLANE 
and ASTRONAUTICS 


GE 
ry 


the evaporation of 30 to 50 Ib. of water, at a temperature com- 
patible with the crew's comfort, would be sufficient to dissipate 
the internal load during re-entry. However, since the water is 
rejected overboard in the process, it can be used only once. 

Similarly, it is possible to dissipate the internal load during 
orbiting conditions by simple radiation from the skin of the 
vehicle, without first raising the temperature level at which the 
heat is rejected. 

The general circuit diagram for the cabin conditioning 
system, having provision for four men, is shown in Fig. 1. 
Weights of the separate components indicated in the diagram 
are given in Table 2; the total is about 600 lb. 

Dr. Still points out that double the quantity of liquid oxygen 
that is strictly required has been allowed as a safety measure. 
Every part of the system is already a practical proposition and 
the complete system should require very little further develop- 
ment. It is thus possible to hope that at some time in the future 
a more sophisticated system, carrying a still smaller weight 
penalty, could become available even for a small vehicle of 
this kind. 

An analysis carried out for the re-entry vehicle showed that 
one of the major problems was the weight that must be carried 
for the removal of carbon dioxide. With a non-regenerative 
system this weight is proportional to the endurance, a problem 
of considerable magnitude in the case of the space station. 

A minimum of 89 Ib. of oxygen is required for four men per 
week in the re-entry vehicle. In the space station 10 men will 
require approximately 6,000 Ib. over a period of six months. 

Again, the four men for one week exhale 94 Ib. of carbon 
dioxide which requires 128 lb. of lithium hydroxide; 10 men 
for six months would create over 6,100 Ib. of carbon dioxide, 
— over 8,300 lb. of absorbent. These again are minimum 

gures. 


TABLE 2. RE-ENTRY VEHICLE ENVIRONMENTAL SYSTEM 


item Weight 


Liquid ON converters with cmppapat coils and control 
valves 

Pressure suits. . 

Blower and motor 

Lithium hydroxide canisters 

Heat exchanger 

Freon system (compressor, evaporator, condenser, etc.) 

Cabin pressure regulator and ~~~ prpeeeeel —s ae 

Charcoal and Hopcalite containers. 

Ducting, valves, etc. : 


3 
28.88 


eee 


TOTAL (approx.) 


Lockheed Space Station 


The particular design chosen by Dr. Still for his space-station 
analysis is again one by the Lockheed Aircraft Corporation 
on which a great deal of detail design time has been spent. The 
primary aim of this project is to set up a self-contained, perma- 
nent, space station in a 500-mile circular orbit. To this end. 
three-stage booster rockets are used to launch a series of com- 
ponents; the first stage of the booster, giving over 1,000,000 Ib. 
thrust, is fitted with turbojets and is intended to be recovered. 

The space station itself is a “ wheel ” composed of 15 identical 
tubular sections, each 20 ft. long and 10 ft. in diameter. Five 
smaller diameter “ spokes” join this rim to a hub. The rim 
is rotated at an angular velocity sufficient to give lg to the 
occupants, while part of the hub remains stationary, thus facili- 
tating the unloading of supplies and the exchange of crew 
members. It would also serve as a zero-g laboratory and 
provide a steady platform for astronomical observations. 

On one side of the central hub, along its axis, is a boom 
supporting a nuclear power source and its shielding. On the 
other side is a ring structure to which extra storage tanks can 
be attached, and on to which visiting space-craft may be guided. 

The total volume of the space station has been taken to be 
approximately 50,000 cu. ft. (Table 3). The various electrical 
and electronic loads involved in the station’s operation means 
that a maximum of nearly 200 kW. is to be dissipated. However, 
it seems reasonable to estimate a normal maximum of approxi- 
mately 60 kW., and bearing in mind the skin radiating surfaces 
that are available, it is found that the latter load can easily be 
rejected at a skin temperature leading to acceptable conditions 
for the crew. 

It is, therefore, envisaged that temperature control for the 
space station will be achieved by the suitable circulation of 
air internally, coupled with radiation of surplus heat from suit- 
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Fig. 2. Conditioning system for a manned space station. 


able areas. These may be varied mechanically using insulated 
shutters in accordance with requirements of comfort. 

As the space station is to be inhabited for long periods, 
damage to individual sections by meteors cannot be discounted, 
although double wall shielding should prevent any but large 
particles from breaking through. For this and other reasons 
it is proposed to split up both the oxygen supply equipment 
and the carbon dioxide absorption equipment into five self- 
contained groups of units disposed symmetrically around the 
periphery of the station (Fig. 2). As in the case of the re-entry 
vehicle, liquid oxygen has been selected for this system. 

Furthermore, each section of the station is made as self- 
contained as possible. In the event of an emergency, any section 
can be cut completely out of the environmental conditioning 
circuit. The diagram shows that this system embodies two ring- 
mains, one for supplying fresh air and the other for extracting 
and conditioning stale air; by the use of shut-off valves any 
section can be cut out of the system at will. 

Each of the five sub-systems has been designed to con- 
dition the air for four men continually. As the crew comprises 
10 persons, a safety factor of two is thus achieved. 

Oxygen is supplied to the fresh-air main, being made 


(Continued on page 539) 


TABLE 3. LOCKHEED SPACE STATION 


Number of peripheral sections nn 7 <M i s 

Volume per section oe . “4 560 cu. ft. 

Total volume of station 50, ,000 cu. ft. approx. 
Cabin pressure .. . mm. Hg. 

(10,000 ft. pa wer ben 

110 mm. Hg. 

400 mm. Hg. 

4mm. Hg. 

9 mm. Hg. 

6 months 

. 10 


Partial pressure of nitrogen 
Partial pressure of oxygen 

Partial pressure of carbon dioxide 
Partial pressure of water vapour 
Duration of manned flight 
Number of crew . 


ELECTRICAL HEAT LOADS 


z 


Living and Recreation Quarters. . 
Galley and Store-rooms .. 
Environmental Instrumentation, ete. 
Control Room ‘ 2 
Space- and Bio-medical Sections 
Physics and Astronomy Sections 
Chemical Section and eee wep 
Electronics Section 


RRRSRos~ 
wovraneanw 


TOTALS (av.) 193.9 (max.) 
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BLACKBURN 


The ONLY British Air Starting Equipment fully in 
regular service and proven in most 
arduous operational conditions, now 
availablie for the AIRLINES OF THE WORLD 


Fel MMR i 


Blackburn low-pressure-air engine starting units are in constant use by: 
Royal Aircraft Establishment, Bedford Aeroplane & Armament Experimental 
Department of Defence Production, Canada Establishment, Boscombe Down 
Rolls-Royce Ltd. National Research Council, Canada 
Vickers-Armstrongs (Aircraft) Ltd. Bristol Siddeley Engines Ltd. 

a The de Havilland Aircraft Co. Ltd. English Electric Aviation Ltd. 

aa The Fairey Aviation Co. Ltd. A. V. Roe & Co. Ltd. 

hie Rotax Ltd. Handley Page Ltd. 

: i Orenda Engines Ltd., Canada . Royal Air Force 

Hite D. Napier & Son Ltd. Royal Navy 

\ La To TT TT TT See ee Mere og Ht 

ee REE CEE AR mI 


LOW-PRESSURE-AIR STARTING EQUIPMENT 
FOR OPERATORS OF MODERN AIRCRAFT 


Blackbur. 


(LICENSEES FOR TURBOMECA ENGINES) 


BLACKBURN ENGINES LIMITED, 43 BERKELEY SQUARE, LONDON W.|. Telephone: GROsvenor 5771 
El6l/a 
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Proven reliability 
for the Airco 121 


MICKER S$ aircrert 


Hydraulic Equipment 


The engine-driven hydraulic pumps which have been selected 
for the Airco D.H. 121 airliner, ordered by B.E.A., are of 
proven Wickes design and are being manufactured under 
licence by Sperry Gyroscope Company Limited in the 
United Kingdom. 

The exceptional reliability of Wii": pumps, motors and 
ancillary equipment has been established over millions of 
operational flying hours in civil and military aircraft. 


SPERRY eyroscore company LIMITED 


GREAT WEST ROAD, BRENTFORD, MIDDLESEX. TELEPHONE: ISLEWORTH 124! 
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(Continued from page 538) 

available wherever required, and stale air is drawn by fan into 
the stale-air main. From this it passes to one of five units, 
in each case via a three-way valve to a skin heat exchanger 
where water is frozen out completely. The dried air then 
passes to a Zeolite canister which is shielded from solar 
radiation by a reversed parabolic mirror. Here the carbon 
dioxide is extracted and after passing through the usual 
charcoal and Hopcalite canisters the conditioned air is fed 
to the fresh-air main. 

At the same time, ice in the alternative heat exchanger 
is melted out by cabin heat, and carbon dioxide is driven 
off from the zeolite container to space by solar heat focused 
by means of a parabolic mirror. 

Dr. Still’s conclusions are that the weight of oxygen needed 
for the period envisaged is not impracticable when compared 
to the total weight of the space station. However, since the 
placing of unnecessary weight in orbit is to be avoided, it is 
highly desirable to use a reversible system for absorbing the 
carbon dioxide and rejecting it into space. These probiems 
are discussed at length in the paper. 

It has been shown that 10 men can live for six months 
in a space station and that the weights of the environmental 
equipment should not be more than those listed in Table 4. 
As in the case of the re-entry vehicle, the overall weight is 
controlled by the electrical equipment assumed. 


Pressure Suit 


Much attention is also given by Dr. Still in his paper to 
the design of pressure suits for use in space and on the surface 


THE AEROPLANE 
and ASTRONAUTICS 


TABLE 4. SPACE STATION ENVIRONMENTAL SYSTEM 


Item Weight 


lo. 
5 Liquid — converters with eonpaeneas coils and control 
valves 13,850 
23 Cabin pressure sentitios 
5 Blowers and motors 


10 Skin heat eutangee (ouve to materia! of skin of ‘vehicle 
and valves .. 


10 Zeolite canisters and valves 

10 Solar mirrors and actuating equipment 
5 Charcoal and Hopcalite canisters 

1,000 ft. Ducting and 92 shut-off valves 
23 Circulation fans 


Monitoring equipment and automatic valve systems, etc. 


TOTAL (approx.) 


of the Moon. These are said to represent only simple 
extensions of suits already in existence, and of oxygen systems 
already proven. It is estimated that the weight of the complete 
oxygen system will not exceed 40 lb. 

it is thus possible to conclude that the application of 
existing knowledge should enable a man to live during all 
stages of a journey to the Moon as well as on the Moon 
itself. Looking to the more distant future, however, a modified 
closed-circuit ecology, using algae, could be very useful for 
manned journeys to Mars and Venus, which will take years 
to complete, and the saving in overall weight may make its 
development well worth while. 


’ . 
Capsule Failure 
N as yet unidentified failure prevented the ejected capsule 
of the satellite Discoverer XI—successfully orbited on 
Apr. 15-—-from re-entering the atmosphere. Launched into a 
polar orbit from Vandenberg Air Force Base by a two-stage 
Thor-Agena rocket, the satellite was expected to eject its 
300-lb. re-entry capsule on the 17th orbit as it passed over 
the North Pole. It was expected to return on a curved 
trajectory into a 150 xX 50-mile recovery area south-west of 
Hawaii. 

As on previous occasions, eight C-119 transport aircraft 
trailing trapeze-style nets were ready to snatch the capsule in 
mid-air as it descended beneath a parachute. In case the 
capsule was missed, ships of the U.S. Navy were waiting to 
recover it from the sea. 

Performance of the Agena satellite and its Thor boost stage 
was described as excellent. A satisfactory orbit was achieved 
with an apogee of 380 miles and a 109.5-mile perigee. The 
orbital period was 92.35 min. 

However, although separation from the Agena satellite was 
achieved at the appointed time, the capsule remained inexplic- 
ably in orbit. There is now no chance of recovering it and it 
will suffer the fate of all close-orbit satellites and gradually 
spiral back into the atmosphere either to disintegrate or fall 
unobserved. 


Space Navigator 


NOTHER important artificial satellite was launched from 

Cape Canaveral on Apr. 13. This is the 265-lb. Transit 
satellite, which may be the forerunner of a new navigational 
system for ships and aircraft. 

The intention is to have, perhaps, four or six Transit satellites 
in regular orbit. Tracking and computing stations on the 
ground will then determine each satellite’s precise orbit for each 
24-hr. period. This information will be transmitted to the 
satellites, which will re-broadcast the data continuously. 

If the system is developed as planned, it is expected to 
“fix” the position of aircraft carrving the Sky Bolt ALBM 
and Polaris-equipped submarines. The latter would put up a 
thin antenna above the surface to receive the signals. 

The present satellite follows an unsuccessful launching 
attempt on Sept. 17 last year when the three-stage Thor-Able 
rocket failed to iniect the satellite because of non-ignition of 
the third stage. The launching vehicle on this occasion was 
the Thor-Able Star, which incorporates a larger Acrojet-General 
second stage having start and restart capability at altitude. The 
new second stage is reported to have a burning time of four 
minutes—double that of its predecessor. 


The satellite itself has a 36-in.-dia. spherical shell of sandwich 
construction, consisting of two layers of glass fibre with an 
intervening honeycomb structure. On the outside are painted 
broad-band spiral antenna, the first time this technique has 
been applied in a satellite. 

Three radio transmitters were fitted in the first Transit satel- 
lite operating at 54 Mc/s., 162 Mc/s. and 216 Me/s., all at 
100 mw. There were two silver zinc and two nickel-cadmium 
batteries, the two last-named being recharged by solar cells 
grouped in two “ rings” round the spherical centre-body. 

It is reported that the Transit satellite is being redesigned by 
the U.S. Navy in a new miniaturized form, which is expected 
to achieve the same result for a payload weight of only 50 Ib. 
It will then be possible to use the more economical Chance 
Vought Scout as a launcher. 


Sputnik III Disintegrated 


HE Russians have confirmed that Sputnik III ine 

in the atmosphere on Apr. 6. Launched on May 15, 1958, 

the 2,925-lb. “ orbital laboratory” had circled the Earth for 

691 days, travelling over 278 million miles. The radio tracking 

transmitter, powered by solar batteries remained in operation 
to the end. 

Last radio signals from the satellite were picked up by obser- 
vation stations in the Soviet Union on the morning of Apr. 6, 
when it was making its 10,03Sth circuit, and the signals were 
recorded until it left the zone of visibility of the Soviet 
tracking system. According to calculations and data obtained 
from the last observations in the Western hemisphere, 
Sputnik III ceased to exist on the 10,037th circuit, when its 
orbital period was about 87 min. 

In fact, the big satellite lasted much longer than was antici- 
pated. It was expected to complete between 8,000 and 9,000 
revolutions but unsuspected changes in the density of the 
upper atmosphere influenced the shape of its orbit. Soviet 
scientists have reported that at times the satellite stopped 
descending and peculiar “ humps” appeared in its trajectory. 
Moreover, the minimum and maximum values of atmospheric 
density, which influenced the satellite's movement, recurred 
regularly at intervals of about 28 days. 

This effect is explained by temperature changes in the upper 
atmosphere resulting from the emission of corpuscular radi- 
ation from the Sun. (THE AEROPLANE AND ASTRONAUTICS, 
Feb. 19, 1960, p. 231.) This is in addition to the heating 
and expansion of the atmosphere produced by steady solar 
exposure, and is apparently due to streams of radiation coming 
from definite spots on the surface of the Sun which come 
around every 27 days in the course of its rotation. These 
point sources have been related to solar flares and Sun-spots. 
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Personal Flying 


RUPP’S recent order for an eight-passenger Lockheed 

Jetstar 550 m.p.h. personal transport ‘marks an important 
development in European executive flying. The Jetstar is 
required for the global movement of Krupp’s executives, and 
its 2,900-mile range is therefore as vital an asset as its high- 
speed cruising performance. 

Powered by four Pratt & Whitney JT-12 turbojets, each of 
3,000 Ib. thrust, the Jetstar has a good margin of thrust for 
relatively short field operation. The prototype first flew on 
Sept. 4, 1957, and the initial two aircraft have accumulated 
something like 1,000 hours’ flying. The first production Jetstar 
is due to fly in July this year, and delivery of the Krupp aircraft 
is scheduled for March, 1961. 

A further 20 Jetstars are on order by other companies, and 
there are options on about 30 more. They will be the first 
business aircraft capable of routine flights across the Atlantic 
and Pacific. 

° 7 * 


A British personal jet transport development with intriguing 
possibilities is the Armstrong Whitworth Sea Hawk Executive, 
G-APYG, which has made its appearance on the civil register, 
coupled with the name of H. Best-Devereux. 

No details are yet available of this conversion, beyond the 
fact that the Sea Hawk is likely to become, for the first time, a 
two-seater, but there must obviously be a pressing personal 
requirement for high-speed transport to justify this sort of 
development. This, however, would parallel the conversion of 
a number of war-surplus Mustangs in the United States, which 
has met with some success. 

+ 7 


Following our recent comments on the increase in the 
Canadian P.P.L. course from 30 to 35 hours comes news of the 
subsidy arrangements made by an enlightened Government. 
With a view to maintaining a supply of young aviators as 
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CHAMPION.—Latest addition to the American Champion 

range is the Model 7-JC Tri-Con, which has a reversed tricycle 

undercarriage, with wheels of equal size. A tandem two- 

seater, the Tri-Con has a 95 b.h.p. Continental C-90 and 
cruises at 108 m.p.h. 


potential commercial pilots, the Canadian Department of Trans- 
port will for a further year continue to pay flying training 
subsidies within a limited age category. 

In the past, subsidies have been paid in the case of all 
students obtaining P.P.L.s after completing the required training. 
The present age limitation of 33 years has been introduced 
because although about one in six private pilots enters com- 
mercial aviation in Canada, persons above that age have little 
potential for a flying career. 

The current subsidy for pilots gaining a P.P.L. in Canada 
after an approved course of training is $100, and a similar sum 
is paid to the flying club or school where tuition was under- 
taken. In this way, it is considered that an adequate reserve 
of potential commercial pilots can help to be maintained at 
little cost. 


Aviation at 


Goodwood 


Above, making its public début at Goodwood was the proto- 
type Auster D.4 two-seater, which is powered by a 108 b.h.p. 
Lycoming engine, and is likely to sell for a little over £3,000. 


Photographs copyright ‘The Aeroplane and Astronautics’ 


NUSUALLY fine weather blessed the combined efforts of 

the R.Ae.C. and the British Automobile Racing Club at 
Goodwood on Easter Monday, when in addition to the normal 
throng of visiting aircraft, about 14 executive types were avail- 
able for inspection. They included most of the current Cessna 
and Piper types, plus the Piaggio P.166, Aero 45, Meta Sokol, 
Garland Linnet, Jodel D.117 and, making its first public 
appearance, the Auster D.4. 

Resembling the larger Workmaster in its general configuration, 
the D4 is a two-seater, powered by a 108 b.h.p. Lycoming 
0-235-Cl engine. The D.4 is the first of a new series of Auster 
light aeroplanes which will include the D.5 and D.6 three/four- 
seat types with more powerful Lycoming engines. Like the 
other executive aircraft, the D.4 was flight demonstrated at 
Goodwood and showed an excellent take-off and landing 
performance. 

The display was rounded off by the classic dog-fight between 
Jeffrey Quill and Bill Bedford in the Spitfire and Hurricane, 
the latter now resplendent in full war-time camouflage. A 
spectacular finale was vrovided by Treble-One’s Hunter 6s. 
which laid a considerably more precise smoke-pattern than 
the attempts at sky-writing on behalf of some of the motor 
racing interests at Goodwood. 


Left,‘ in its latest form as it was flown at Goodwood, the 

Masefield Chipmunk displays even more advanced modifi- 

cations, including an extended front screen, a sealed cowling 

with exhaust—augmented cooling, and an experimental 
starboard spat of even less drag. 
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STANDA 
ENGINE 
FOR ALL 


pained 


R.A. 
WHIRLWINDS 


After a full technical investigation the Ministry of 
Aviation has selected the Gnome engine as the most 
suitable power unit for the Whirlwinds of the 

Royal Air Force. 

The Gnome thus becomes the standard engine of the most 
widely used and versatile helicopter in the R.A.F. The 
performance improvements already demonstrated with the 
Gnome will extend the capabilities of this well-tried 
helicopter, which has become justly famous for its rescue 
role in civil and military emergencies. 


THE DE HAVILLAND ENGINE COMPANY LTD., LEAVESDEN, HERTS. 
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They need oxygen to fly... 


...and British Oxygen supplies it, together with research, development 
and the oxygen systems that help to make high altitude flight possible. 
British Oxygen Aviation Services will be glad to help with your problems. 


BRITISH OXYGEN AVIATION SERVICES, BRIDGEWATER HOUSE, CLEVELAND ROW, ST. JAMES'S, LONDON, S.W.1 (G7) 


A Flight Photograph 
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Correspondence 


Flying Could be Comfortable 
OU recently (Mar. 11) referred editorially to the negative 
decision regarding the Princess flying-boats. Shortly after- 
wards, an old friend who must remain nameless set forth his 
views which seem worth recording:— 

“| refuse to believe that the flying-boat will not come back. 
These really big land aircraft, I refer to those of 200,000 Ib. 
and above, require such enormous aerodromes, their true 
operational cost is never published, if it is ever known. Nobody 
takes into account that literally millions in currency must be 
spent in fantastic seas of concrete nor is this the whole story. 

“IT have been observing these activities with the greatest 
interest and I notice that these very large aeroplanes burn 
up their tyres as well as their brakes so that quite frequent 
changes are necessary and these items are far from cheap. 

“It is very curious that never a month goes by but some- 
body reminds me of the old flying-boat air services and 
invariably they comment favourably, saying how much they 
wish these services would come back, even if it did mean a 
more leisurely journey with perhaps a night stop. 

“How we used to enjoy the flight from Karachi, with a 
landing at Bahrein on the lake, with the next stop Alexandria 
to which we had to hasten before sundown so as to cross 
the canal bridge on the way into the city. Then there was 
a night in Sicily, finally the drive up from Southampton to 
London with dinner on the Hog’s Back at that most delightful 
inn. Everybody got to know everybody. 

“ Today, if we travel tourist or economy class, we are stuffed 
like sardines in a 100-seater tin, compressed until we reach 
our destination, not daring to move because the struggle from 
the seat to the gangway is liable to lead to broken limbs or 
backs, quite apart from stamping on people’s feet or creating 
a near riot.” 

Is it not strange, Sir, that no attempt is made to bring 
back the pleasures of flying-boat travel? 

London, S.W.19. ANGUS TREVANNEK. 


Crash-inertia and Wipe-off Switches 
EFERRING back to the item “The Madrid Incident” 
(Mar. 25, p. 361) may I point out that the crash-inertia 

switches do not cut the Comet motors—only blow fire bottles? 
The wipe-off switches will only cut the motors on the side on 
which the wipe-off has taken place—i.e. port motors or star- 
board motors. 

Hayes, Middx. A. S. JACKLIN. 


Fire-resistant Fluids 


IS is a somewhat belated comment upon your leader on 
hydraulic fluids in THe AEROPLANE AND ASTRONAUTICS for 
Jan. 22 last. 

I understand that some of the early U.S. Navy attempts to 
develop fire-resistant aircraft hydraulic fluids were less than 
100% successful. This was, I think, due to the adoption of 
water-base fluids which resulted in corrosion. 

However, parallel to this attempt, one of the major U.S. 
chemical companies, in co-operation with the aircraft industry, 
developed a family of phosphate ester chemical fluids which 
are fire-resistant. Many millions of flight hours have been 
accumulated without a single fire attributable to, or fed by, 
the fluid. Indeed, this is now the “ standard ” fluid on all 707s, 
DC-8s and Convair passenger aircraft. 

Regarding your point about seals, while this may have been 
troublesome some years ago, I understand that excellent seals 
are being made both in the U.S. and U.K. for this service. 

So far as high temperature characteristics are concerned I 
understand that the present generation of fluids are adequate. 
The maximum bulk temperature recommended is 225° F. but 
this has been exceeded for short periods of time without 
adverse effects. 

Some of the more progressive U.S. airlines have seen fit to 
retrofit their earlier aircraft with this fluid and it has always 
been a source of surprise to me that the British airlines and 
airframe manufacturers have not followed U.S. practice in 
this regard. 

Let it suffice to say that there should be no compromise 
with safety. 

Woburn, Mass. Denis Perry. 

[This letter has only recently come to hand so our corre- 
spondent, who writes from the United States, had not, when he 
wrote, seen the letters in our issues of Apr. .1 (J. W. Rickard), 
Mar. 18 (D. A. P. Fitz-Gerald), Feb. 5 (K. J. Key). Then 
there was the statement by Lord Brabazon reported on Mar. 4 
and the reply by Sir Miles Thomas in our issue of Mar. 11. 
It should be noted that at least one fire-resistant fluid can be 


THE AEROPLANE 
and ASTRONAUTICS 


made to burn, with some difficulty it is true, if it is fed to a 
lamp designed to burn paraffin. Use of this word is a reminder 
how the fire risk has been reduced since aircraft began to fly on 
paraffin rather than petrol.—Ep.] 


Guidance Sought. A picture of the U.S.S. “Canberra” 
“ missile age ” heavy cruiser shows it with four Terrier 
anti-aircraft missiles poised for launching. Rear 
Adml. J. McN. Taylor, commander of Atlantic Fleet 
cruisers, is quoted in the caption: “ Two Terriers get 
a sure kill—one gives about 80% probability.” Now, 
although the ship carries about 150 Terriers, the 
missiles, like most similar missiles, don’t look as 
though they can be mounted, primed and fired very 
quickly. So we come to the question which exercises 
the minds of some of us pom-pom-conditioned types: 


“BUT SUPPOSIN’ THEY SEND FivE BOMBERS 7” 
= 


Think of a Name, “ Zoomkana”™ is the name that 
BP have given to a scooter competition they’re 
organizing. An American dealer in used aircraft calls 
his business “Swaperama.” This kind of publicity 
titling inspires the idea that Bill Shackleton might 
have dreamed up such a name for his Sales Week-end 
next week. May I suggest he calls it “ Shack’s 
Supairmarket ” next year? 

(This year? Next year? Some time? Never!— 
W. S. Shackleton.) 

e 


From My Favourite Line Book 
“ My last unit was so small that the padre was a 
corporal.” 
* 


Old American Custom. In America they have an 
Antique Airplane Association whose motto is “ Keep 
‘em flying.” It approximates more to our Vintage 
Club than to our Nash and Shuttleworth Collections 
and it has more nerve than all three. At the Asso- 
ciation’s recent banquet and dance in New York 
(billing: “ Be Sure To Bring The Wife Along!”) the 
chief attraction was a charming blonde lady wearing 
a sash inscribed “ Miss Antique.” 


* 


“ History and All That” 

“Then came the White Paper of February 1059, 
which said: ‘ The Government have recently reviewed 
the British ballistic rocket programme . . . and have 
concluded that . . . Blue Streak is the type of missile 
best suited to British needs.’”—The Daily Telegraph 
14.4.60. 

Let us hope that the traditional repetition of history 
will not take place in 1966—remember how Harold 


got a skybolt in his eye last time? 
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Super Cleanliness 


The Sperry Gyroscope Co., Ltd., has 
added a new “ super clean” area to the 
existing clean-room facilities built up 
over the years at its Brentford factory 
to meet aeronautical instrument require- 
ments. The design of this new area has 
been based on the experience of the 
company's Bracknell establishment, 
opened in 1959 to take over the design, 
development and production of missile 
control and guidance systems. A photo- 
graph of this Brentford “ super-clean ” 
room was published in THe AEROPLANE 
AND Astronautics for Apr. 1. 

At Brentford, clean air filtered with 
the intention of excluding particles of 
the order of two or three microns, is fed 
into an area of approximately 500 sq. ft. 
through half-round roof ducts at a steady 
positive pressure, outgoing air passing 
through wall louvres at chest height. 
Temperature is controlled to within 
+ 2° F. and relative humidity at an 
upper limit of 40%. Aijr recirculates 
every six minutes, and a complete air 
come: oe — every 15 minutes, air 
lost spillage being continuously 
Re 

Special care has been taken in the 
design and selection of finishes and 
materials to eliminate dust traps. Walls 
and ceilings are finished in Tretol, Ltd.’s 
Tretoplast and floors in unpolished 
P.V.C. material; the area enclosed is, in 
effect, a P.V.C.-lined tank. Expansion 
joints remove the hazard of cracking 
between walls and floors. 

Electrical services (115v. ac, 240v. ac, 
27v. pe and provision for two spare 
supplies) all lead to flush fitting wall 
panels. There are six of these panels on 
each of two sides of the room, to line up 


BOEING 707 REFUEL- 
LING.—A Shell Tangus 
hydrant dispenser being 
used to refuel a Qantas 
707 at Avalon, Victoria. 
Twin Goodyear 24 in. re- 
fuelling hoses and a 
Goodyear 4 in. intake 
hose (connected to the 
hydrant pit)are employed 
in conjunction with the 
dispenser. 


ae a a is 


with the chromium-plated Formica-topped 
work tables. Electric strip lighting tubes 
are fitted to the underside of the ceiling 
and these will be exchanged on a regular 
rota basis in advance of failure. 

Should any dust particles find their 
way into the “super-clean” area they 
can quickly be removed by pluggin 
vacuum tube extensions into wal 
sockets, each of which has its own self- 
sealing dust cover, Components requiring 

“ super-clean ” assembly receive an ultra- 
sonic wash before being placed into 
screw-top glass jars for the short 
journey through the dust-lock hatch into 
the “ super-clean ” room. 

First components to be assembled in 
it are CL.11 Rotorace gyros developed 
by Sperry in the United States. 


Elevated Runway Lighting 


During the revision of British Standard 
1332, “ Guide to Civil Land Aerodrome 
Lighting,” it was found that detailed 
standards were necessary for some of 
the special fittings and equipment used 
in civil aerodrome lighting installations. 
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Hence a new publication—-B.S, 3224— 
has been introduced by the British 
Standards Institution. 

Applying to high-intensity elevated run- 
way lighting fittings suitable for use on 
systems with a voltage not exceeding 
50v. r.m.s. to earth, this new standard 
specifies photometric performance and 
essential mechanical and _ electrical 
features (excluding lamps). Copies, price 
4s. each, may be obtained from the 
Institution’s Sales Branch, 2 Park Street, 
London, W.1. 


Information on Titanium 


The Metals Division of Imperial 
Chemical Industries, Ltd., has recently 
published two booklets in its new series 
of publications on wrought titanium. 
One covers the physical and mechanical 
properties of LC.Il. commercially pure 
titanium and various titanium alloys, and 
the other deals with fabrication of the 
metal. This latter booklet, the fourth in 
the series, contains chapters on machin- 
ing, hot working, forming, annealing, 
surface treatment, welding and brazing. 


Aviation Calendar 


May 4 
London,—-British Institution of Radio Engineers 
Computer Group lecture, “ Computer Controlled 
Television Displays for Flight Simulators,”’ by J. N. 
Naish, at the London School of Hygiene and 
Tropical Medicine, Keppel Street, W.C.1, at 
18.30 hrs 


May 5 
London.—-R Ac S. AG.M., at 4 Hamilion Place, 
W.1, at 17.30 hrs. 


May 6 
London.—-R.Ac.S. Rotorcraft Section lecture, 
“ The Personal Helicopter.” by J. S. Shapiro, at 
the Library, 4 Hamilton Place, W.1, at 18.00 hrs. 


May 11 

Chester.R.Ac.S. Chester Branch A.G.M. and 
Film Show, in the Lecture Theatre, Grosvenor 
Museum, at 19.30 hrs 

Hatfield...R Ac.S. Hatfield Branch 2nd Halford 
lecture, “* Powerplants for Supersonic Transports,” 
by J. S. Alford, in the Technical College, at 
18.30 hrs. 

Loendon..-British Institution of Radio Engincers 
Radar Group lecture, “‘ Radio Guidance in the 
Automatic Landing of Aircraft,’ by J. Shayler, at 
the “London School of Hygiene and Tropical 
Medicine, Keppel Sureet, Gower Street, W.C.1, at 
18.30 hrs. 

Washington.._16th Annual National Forum of 
the American Helicopter Society at the Sheraton 
Park Hotel (May 11-14). 


LP] 

London,—R.AcS. Astronautics and Guided 
Flight Section lecture, “On Reducing Costs of 
Space Research,”” by J. E. Allen, at the Institution 
of Mechanical Engineers, Birdcage Walk, S.W.1, 
at 18.00 hrs 


Company Notices 


NEW COMPANIES 

Bristol Aircraft (N.P.), Ltd. (652.819).—Private 
co. Reg. Mar. 17. Cap. £100 in £1 shs. Objects: 
To carry on the business of manufacturers, 
inventors, designers, testers, repairers, warchousers 
of and dealers in aircraft of all types; ships, boats 
and amphibious vessels and vehicles, motorcars, 
vehicles and machines generally. Subscribers (each 
with one share): Richard J. Bearne and John D. 


Pugh, both of 42 Gracechurch Street, E.C.3. Sols.: 
Stanley and Co., 42 Gracechurch Street, E.C.3. 

Bristol Aircraft Services, Ltd. (652,820).—Private 
co. Reg. Mar. 17. Cap. £100 im £1 shs. Other 
particulars are similar to Bristol Aircraft (N.P.), 
LW. 

Bristol Helicopters, Ltd. (652,822).—Private co. 
Reg. Mar. 17. Cap. £100 in £1 shs. Other par- 
ticulars are similar to Bristol! Aircraft (N.P.), Ltd. 

Bristol Aeroplane Ltd. (652,821).— 
Private co. Reg. Mar. 17 Cap £100 in £1 shs. 
Objects: To carry on the business of manufacturers 
of and dealers in plastic materials. Other particu- 
lars are similar to Bristol Aircraft (N.P.), Lid. 

Lendex Navigation, Ltd. (652.975)—Private co. 
Reg. Mar. 17. Cap. £1,500 in £1 shs Objects 
To carry on the business of manufacturers of and 
dealers in radar, wireless, electronic, electrical, 
photographic and mechanical equipment. Directors: 
Joseph Schweizer, 6b Hayne Road, Beckenham, 
Kent: Arthur Ney, 44 Sandilands, Croydon, Surrey; 
and Walter Stern, 31 Cressingham Grove, Surbiton, 
Surrey. Sec.: B. Moore. Reg. off.: 207 Anerley 
Road, S.E.20. 

Eric Chambers, Ltd. (653,804).—-Private co. Reg. 
Mar. 24. Cap. £1,000 in £1 shs. Motor, aero- 
nautical, electrical and mechanical engineers. Direc- 
tors: Victor Wood and Mrs. Kathleen M. Wood. 
both of The Wilderlands, Catmose Park Road, 
Oakham, Rutland. s.: Whetstone and Frost 
Leicester. 

Ltd. (653,597).—Private co. Reg. 
Mar. 23. Cap. £100 in £1 shs. Manufacturers of 
and dealers in instruments and equipment of all 
kinds in connection with navigation and generally 
radar, wireless and mechanical equipment. Direc- 
tors: Sydney F. Woods, 55B Sheen Road, Rich- 
mond, Surrey; John A. Trinick, 82 Ashley Drive, 
Whitton; George L. Boston; William H. Butler and 
Capt. John Woodman. Sec.: J. A. Trinick. Reg. 
off.: 82 Ashley Drive, Whitton. 

Metgrade Research Establishment, Lid. (655,107). 
—Private co. Reg. Apr. 1. Cap. £100,000 in £1 
shs. Electronic and automation engineers, con- 
sultants, designers and manufacturers of and dealers 
in all kinds of industrial processes, and ground 
and airborne radar equipment. Directors: K. R. 
Woodcock, and Patricia J. Woodcock, both of 
Munstead Oaks, Munstead Heath, Godalming. Sec.: 
wa Woodcock. Reg. off.: 30 St. James's Sqyare, 


CHANGES OF NAME 
Shipping Airlines, Ltd. (388,582), 5S Whittington 
Avenue, E.C.3.—Name ee to Shipping and 
Airlines, Ltd., on Dec. 3, 19 
Samotors (Kent), Ltd. (527, 073), 189 Northdown 
Road, Cliftonville, Margate, Kent.—Name changed 
to George Salmon, Ltd., on Nov. 26, 1959 


INCREASE OF CAPITAL 
Bristol Aerojet, Lid. (617,031), Stonebridge 
House, Colston Avenue, Bristol, 1. Increased by 
£249,900, in £1 ordinary shares. beyond the registered 
capital of £100 


New Patents 


APPLICATIONS ACCEPTED 

835,992.-Communications Patents, Ltd.—‘ Radio 
navigation training apparatus.""—-May !0, 
1956. (May 20, 1955.) 

836,501.—Parsons Corporation.—‘* Rotor blade con- 
struction and retention fitting therefor.” 
—May 27, 1958. (May 27, 1957 (2).) 

836,385.—Metalibau Semier G.m.b.H. — “ Wind 
tunne!l.’’—-Jan. 13, 1958. (Jan. 15, 1957, 
and Mar. 22, 1957.) 

836,175.—Boeing Airplane Co.—* Noise suppres- 
sor and thrust reverser for jet engines.”"— 
May 29, 1958. (Sept. 3, 1957) 

Printed specifications of the above wil! be avail- 
able on Jne. 1. 1960, and the opposition period 
will expire on Sept. 1, 1960. 


Personal Notices 


BIRTHS 

Atchison.—On Apr. 9%, at R.A.F. Hospital, 
Wroughton, to Sheila (mée Rutherford), wife of 
San. Ldr. I. W. Atchison—a son 

«—On Apr. 15. at Princess Mary's R.A.F 
Hospital, Halton, to Jean (née Pulsford), wife of 
Fit. Lt. Bruce Halliday—a son 

Pr .—On Apr. 9, to Ann (née Harris), wife 
of Fit. Lt. N. A. Pollard—a daughter. 

Thain.— Apr. 9 at R.A.F. Hospital, 
Wroughton, to Eileen, wife of We. Cdr. us 
Thain—a son. 

Vena.—On Apr. 10, at Mill Road Maternity 
Hospital, Cambridge. to Patricia (née Jardine), wife 
of Fit. Lt. Michae! G. P. Venn—a son. 
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S3cottish Aviation Twin Pioneer 3 
sgake off and landing distance reduced 
oe] verall performance improved 

load carrying capacity increased 


SCOTTISH #8 AVIATION 


PRESTWICK AIRPORT - AYRSHIRE - SCOTLAND. Tel: PRESTWICK 79888 


WITH THE NEW 


1648 PASSENGER 


Twin Pioneer 9 


FITTED WITH HIGHER POWERED 


ALVIS LEONIDES $31/8 ENGINES 
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EASTERN AERO TAXI? 


ELECTRICAL SERVICES LTD. PIPER TRIPACER & CARIBBEAN 


AUTHORISED SALES AND 
SERVICE STATION FOR 


ED 


(AIRCRAFT EQUIPMENT GROUP) - 


VIGORS AVIATION LTD have pleasure in 
announcing that these aircraft are now 


one WORKS AND SERVICING DEPT. 


" leared for Public Transport (Hire and 
PRIORY ST. 4 . 
x Gaxcomecan ty a eee 


ALL ENQUIRIES TO: 


| SALES DEPARTMENT VIGORS AVIATION TD 


LONDON AIRPORT 


meat: Gicbolese aula umes iaeen KIDLINGTON AIRPORT - OXFORD 
Telephone : Cables : 
KIDLINGTON 3059 VIGORS, OXFORD 


Ca _ $ PERFECT 
J LAMINATED ALUMINIUM BO) D war 
we DC L o $ AIRCRAFT 
orcad AIDCOLAR, ae anal ll adhetete SPRING WASHERS 
vet” THE FOR PRECISION AND TIME-SAVING 
er eageeene (Regd. Trade Mark ) Ty SHEETS Ano TO B.S. SPECIFICATION 2 SP.47 
ae INDUSTRIES SOLDERING EQUIPMENT } pie aa J cross MFG. Co. (1938) LTO 
Pon SOLDERING DELIVERIES COMBE DOWN, BATH. Tel.: Combe Down 2355.8 
gm "TRANSIS ) “Enginzenine” 
bee ah yas : ETC. AERONAUTICAL 
ia cpm reawert 

si imieninnn PS. ATTEWELL CONTRACT SERVICES 

3 sas on ye cepa Arphag-< : "iver BUCKS VERSEAS 
Tae CALL Gnea = KB nt IVER 1102/3/4 U.K. & O ° 
Saas VOLT RANGES 

‘ 


ioe DESIGNED FOR 
= CONTINUAL USE 


$ BST. vad 


“ASSEMBLY ee EF PRONALTICAL 


APPROVED co. Lin 


Helicopters and STOL Aircraft 
LONG and SHORT TERM HIRE 
samnicin  ecreeens ee | AUTAIR LTD 

’ an - s complete, 3 

Reg. Designs ec 3. ky Generators, Tacho 
4 Engine Mounes, Boles, Bushes, Sand- 75 Wigmore Street, 
wid u rs 
' 5. Anti-drag Ri plete, London, W.1. 
Catalogues from Head Office, Sales & Service : Asvembiies yy + es Pe int. erg 

ADCOLA PRODUCTS LTD. eee Sapemers,  Seleuess, 


Retracting and Compensating jacks 


GAUDEN ROAD, CLAPHAM HIGH STREET, 
LONDON, Sw4 
Telephones: MACaulay 3101 & 4272 


Islip House, 


84 ALEXANDRA ROAD 
UGH : Jameson Avenue, P.O. Box 9090 


Telephone FARNBOROUGH 2881 2 3 Salisbury, S. Rhodesia Calcutta, India 


yf ete ; ' : 
eet a 
ae 
as « 
ae ce 
ae H 
ae aac TI j 
- he 
a | 
oer Py Be ge ee ’ 
- a , < | 
oe es Ld | 4 
ae . 
> 
~ aan 
eae TEL.: COLCHESTER 6173 if FULLY APPROVED BY A.R.B. 
‘te, ee 
a 
pr. te e 
Bie ae 
Nog 
ris 
eee" ' : 4 
= aS NI SNE TS Se EOS 
| 
} 
a 
7 | = — 
f “i 4 “ns 
= = a \D 
F ses 
pas | 
EA. 
sa | 
ee 1 | 
ae 
S 
aia | a 
y, P 
i Pe | 
i 
Pe 
Bam 
p ra " ee 
2s i ’ | i ee lti‘“(O*ti™s~s~*~*~*~*:C*SL*C*C*SC 


APRIL 29, 1960 


51 


THE AEROPLANE 
and ASTRONAUTICS 


ERG? LAzs CLASSIFIED ADVERTISEMENTS 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tiserments received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settiement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics," Bowling Green Lane, London, 
E.C.1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 


AIRCRAFT FOR SALE 
W. S. SiAcKteTon, | 7.. 


EUROPE’S LEADING AIRCRAFT BROKBRS, 
invite you to 
SEE THEM ALL 
and 
TAKE YOUR CHOICE 
AT THE 


laos KLETON S ALES YY SsaaNd 


OXFORD AIRPORT, KIDLINGTON, 
Friday, Saturday and Sunday, 
May 6, 7 and 8, 1960 
11 a.m. to 6 p.m. each day 
REE admission. No invitation needed. Free car- 
parking Free landing 


HE greatest opportunity of the year to buy your 
acropiane new or use 
W S. SHACKLETON, LTD 175 Ficcadilly, 
e London, W.1 Phone, Hyde Park 2448-9 
Cable, Shackhud, London $§32-11 


8 AE seem ns 
. . 
LEADING INITIATIVE 
E are indeed pleased that the expense to which 
we went to establish our own branch in New 
York three years ago. with import de-restriction in 
mind on American light aircraft, has established the 


initiative which we at that time envisaged 
T has in fact exceeded our initial estimates The 
benefits of our own British managed branch can 


thus be passed to you in the way of lower prices 
and personalized service and the satisfaction of a 
sound, proven aircreft with new British validated 
certificate of airworthiness Our success on the 
British market bears out our claims American air- 
planes supplied by Dundas are now a fami liar sight 
all over the U.K. and the Continent Our represen- 
tatives are available for demonstration, and are now 
covering the Continent too! 
E will welcome your inquiries, and our expert, 
unbiased advice covering all types is at your 
disposal 
N immediate outstanding offer 1959 Autoflite 


model COMAN( HE 180, only 20 hours since 
brand new: this airplane as per the brochure in every 
respec t. has hardly had the wrapper removed, and 
is thus still under guarantec! All the Super Custom 
extras are included, full VHF, VOR/ILS and ADP, 
mo autopilot Price delivered U.K duty paid, 
British C. of A., £7,350—over £2,000 off list price 
R K. DUNDAS, LTD., Dundas House, 59 Saint 

e James's St., London, S.W.1 Phone, Hyde Park 
3717 Cables, ** Dundas, Piccy, London.” §32-10 


OLLASONS pay full P.P.L. course at club of 
your choice when you contract to buy a Jodel 
For details of this and of the Turbulent and rebuilt 
Tiger Moths, phone, Croydon 5151, or write Rollason 
Aircraft and Enignes, Lid., Croydon Airport. zzz-737 


RAVELAIR, TD., 
T L 


AIRCRAFT SALES AND FINANCING 
OUGLAS DC6-A_ passenger-cargo convertible, 
$875,000 
OUGLAS DC-6B, two available, $650,000 cach. 


puct-£e DC-4, large selection available, passen- 
ver-cargzo convertible 
OUGLAS DC-3 passenger-cargo convertibic, wide 
doors, 500 hours $.M.O.H., £15 per hour on 
lease 
OVE. Several available in good condition, airline 
configuration, from £9,000. 
OONEY Mk. 20 series, the finest value in 
new high-performance 4-seater aircraft, £6,850. 
Delivered U.K. duty paid 
Terms gladly arranged. and for full details 


e contact 
RAVELAIR, LTD., 115 Oxford St., London, W.1 
Phone, Gerrard 3382 532-18 


ANNOUNCING THE NEW 


AERO 145 


IDEAL FOR PRIVATE AND BUSINESS 
USE 
The latest improved version of the world renowned 
SUPER AERO 45, now powered by 140 h.p 
Walter M 332 engines with manually controlled 
superchargers and direct fuel injection. Attractive 
twin-engined 4-seat aircraft capable of 940 miles 
range cruising at 160 m.p.h. with a fuel « 


“ The Aeroplane and Astr in.” 

1° (minimum 2/-) on amount deposited. 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding Box 
Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes. 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616. 
50 Hertford Street, Coventry. Telephone: 
Coventry 27414. 1 Brazennose Street, Manchester. 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413. 


tion of less than 11 gallons per hour. -< 

% SAFETY Outstanding single-engined per- 
formance provided by the more 
powerful engines in conjunction 
with variable pitch. fully feather- 
ing propellers. C arburettor icing 
eliminated, 

% ECONOMY The finest value in the world 
today. Lowest first cost and 
lowest operating costs in its class. 

% COMFORT Delightful to fly. Quiet, well 
furnished cabin with ample 
luggage accommodation. 


Early delivery. 24-hours spare parts service and 
full maintenance backing available in the U. 


Sole U.K. distributor for OMNIPOL, Prague: 


Group Captain EDWARD MOLE, 
Aircraft & General Finance Corporation Ltd., 
3 Red Place, Green Street, London, W.1 
Tel.: Grosvenor 4360. Cables: EMAVIAT, London 


PIAGGIO 
EXECUTIVE 
AEROPLANES 


Ask your dealer, write or phone 
Aero-Enterprises (Boreham Wood) Ltd. 
17 Drayton Road, Boreham Wood, Herts 

ELStree 2688 


Save Weight 
Increase Payload 
Carry More Passengers 


Install 
MALLITE EGB2 FLOOR PANELS 
in your DC3, Viking, Ambassador 
or Viscount 800/810 Aircraft 


Full details of the ARB approved 
installation are available. 


WILLIAM MALLINSON 
and Sons Ltd. 
130 HACKNEY ROAD LONDON €.2. 


America’s Best-Selling Range of 
Light Aircraft! 
CESSNA 
The Ideal Machines for Business, 
Club or Pleasure Flying 
Sole Representatives in Great Britain are 


Airwork Services 
Airwork House, 35 Piccadilly, W.1. 
Telephone: REGent 8494 


SY, eae ae good condition, rivately owned, 
Cc. of A. due July, 1961, 1.200 engine hours 
to gO, best offer secures Box A323, care of Thr 
AEROPLANE AND ASTRONAUTICS 533-xBA769 

OUR D.H. Dove Mk. 1B, full airline mandard, 

excellent condition, available immediately from 
£9,000 Channel! Airways, Southend Airport, ren. 
Phone, Rochford 56460 $32-17 


Aircraft Wanted 
CRAP aircraft aluminium and aetainicss § stecl 
urgently required Lowton Metals, Lid., Lowton 


St. Mary's, near Warrington. Leigh 1444-5. zaz-Til 
ROCTOR HI wanted, must be good as Vo and 
recent C. of A., radio preterved Box $22, care 
of THE AEROPLANE AND ASTRONAUTICS $ xA4769 


IRRUS-ENGINED Messenger required Essential 
dual, radio, recent certificate of airworthiness, low 
engine hours. Hoseason, Oulton Broad, Lowestoft. 
Phone, Oulton Broad 136 $32-20 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


EPAIRCRAFT. LTD., The Common, Cranleigh, 
Surrey (Cranleigh 536), for instrument and auto- 
pilot overhauls 222-701 


PHIL Ps AND WHITE, LTD 


pin from stock a comprehensive range of new 
pares and components for the following engines: 
HEETAH IX, X and de Havilland Gipsy 
aior end Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment. electrical components and aircraft spares 
are also available from stock 
61 QUEENS GARDENS. London, W.2. Phone, 
Ambassador 8651 2764. Cables, “ Gyrair, 
London.’ zaz-72) 


HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every description. 
Phone, Croydon 8521 222- 


OLLASONS for Tiger Moths spares and for Gipsy 
engine overhauls and spares. Croydon $151, 

772-738 

Oy Minor Il and props overhauled by Austers, 

offers Manchester Mercury 2502. Box A296, care 

of THE AEROPLANE AND ASTRONAUTICS. 532-08966 

C7 AJOR propeller, Fairey Reed 67104 

61 x4 suitable Leopard, Hornet or Tiger Moth, 


etc Box A321, care of THE AEROPLANE AND ASTRO- 
NAUTICS. 532-6 


iRFRAME Spares for Dukotas, Harvards, Piper 


ub Fairchilds Argus, Beechcraft, 
Mosqul to, Spitfire, Firefly Engine spares for Prati 
& Whitney Armstrong Siddeley, ycoming, ctc., 


accessories and instruments for all types of aircraft. 
WALTER, LTD., The Drive, Horley, Surrey 

« Phone, Horley 1420 and 4294, Cables, “ Capone. 
Horiey.” $32-12 


AIRCHILD Argus airfrume complete. Travelair, 
t 115 Oxford St., London, W.1, Phone. 


Gerrard | 3382 532-19 
HELICOPTERS 
ELICOPTER SERVICES. LTD., offer 
aircraft for all charter services. 96 Piccaditty, 
London, W.1! Gro 5495-6 
CLOTHING 


R.A. F Officers’ uniforms for sale, new and 
* reconditioned. Fisher's, 86-88 Wellington 
St., Woolwich. Phone 1055. Kit also purchased, 


zzz-721 

CONSULTANTS 
R H. STOCKEN. F.R.A Eagle House, 109 
« Jermyn St., S.W.1 Whiiehall 3577-9. zaz-743 


R Ww SUTTON (CONSULTANTS), LTD., 
« Lansdown Place, Cheltenham, Phone 5811. 
535- 


AN L. S. McNICOL, London School Air Naviga- 

tion. Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridge, S.W.3. 
Ken 8221 221-746 


HIRE AND CHARTER 


RR Arwes for hire or charter A. J. Whittemore 
(Aeradio), Lid., Biggin Hill Aerodrome, Kent 


zzz-0731 
E 2 OPTE R and STOL Charter We specialize 
im foreign contract hire Helicopter and STOL 


siteralt avai lable for survey. exploration, transporte- 
tion, etc., comptes °, bush : fying serviees dy er 
areas. Autair igmore 

Phone, Welbeck . r 3 * $32-3 
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THE AEROPLANE 
and ASTRONAUTICS 


HANGARS 
A PROPLANE PYANGARS 


AND LARGE SHEDS. 

NEW AND SECOND-HAND, UP 
CLEAR SPAN, 
EX STOCK. 


FOR IMMEDIATE DELIVERY AND ERECTION. 


wee OL. 


LUMBROOK MILLS. NORTHOWRAM, HALIFAX 
Phone, Halifax 68168 $32-1 


NOTICES 
A™® TRAssPort A Dvisory Counci, 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned 
applications to operate scheduled air services: — 


FROM OVERSEAS AVIATION (C.l). LTD... of 6 
YORK STREET. ST. HELIER, JERSEY, CL. for 
the following Norma! Scheduled Services with Viking 
and Argonaut aircraft, for the carriage of passengers. 
lementary freight and mail, at an initial frequency 
of return flights weekly increasing later to 7 return 
flights weekly om each service for 7 years from date 
of approval 


APPLIC ATIOp NO 3470, between 
yatwick) and Tarbes 

APPLIC anew NO. 3471 om the route Manches- 

ter (R.ngway)-London (Gatwick) (opt. tech.)-Tarbes 


FROM EAGLE AIRWAYS, LTD., OF 40 EDGWARE 
ROAD, LONDON, W.2 

APPLICATION NO. 485/3. for permission to 
Operate throughout the year the Normal Scheduled 
Service which they are at present authorized to 
over te om the route Birmingham ‘(Eimdon)-London 
Blackbushe) (opt. tech.)-Lyons (opt. tech.)-Palma, at 
@ trequency of 7 return flights weekiv with Viking 
or Viscoum aircraft or 2 return flights weekly with 
DC6C aircraft, from April to October cach year, 

umil October 31, 1962 

APPLICATION NO. 3485 for a Normal Scheduled 
Service with Viscount and DC6C aircraft, for the 


150-FT. 


London 


carriage of passengers, supplementary freight and 
mail on the route London Aijrport-Lyons (opt 
tech.)-Calvi, at an initial frequency of 3 return 


flights weekly. increasing later in accordance with 

traffic demand, for 10 years from 1961. 
FROM STARWAYS, LTD.. OF LIVERPOOL AIR- 
PORT, LIVERPOOL, 24 


APPLICATION NO. 3458 for a Colonial Coach 

Service with DC4 aircraft for the carriage of pas- 

sengers and supplementary freight on the route 

Glasgow (Renfrew) and or Liverpool and or London- 

Francistownm, Bechucnalend, at a frequency of 4 

return flights monthly for 7 years from October 1, 
1960 


lications will be considered by the Council 

ms of Reference insued to them by the 
Minister of Civil Aviation on July W, 1952 Any 
representations or objections with regard to 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days of 
the date of this advertisement. addressed to the 
Secretary. Air Transport Advisory Council. 3 Dean's 
Yard, Westminster, London, $.W.1, from whom further 
details of the applications may be obtained When 
an objection is made to an application by another 
air transport company on the grounds that they are 
applying to operate the route or part of the route in 
question, their application, if not already submitted 
to the Council, should reach them within the period 
allowed for the making of representations or ones 


TRESSMEN. Experienced, well-qualified stressmen 
available for contract hire Replies Box A325, 
care of THe AROPLANE AND ASTRONAUTICS 


$32-x5000 
OUTBOARD MOTORS 
W S. SHACKLETON, LTD., have a range of 
« British Seagull outboard motors (the best out- 
board motor for the world) actually in stock at our 
London office 
S. SHACKLETON, LTD 175 Piccedilty. 
« London, W.1! Phone, Hyde Park 244 rite 
33- 8969 


PACKING AND SHIPPING 


AND J. PARK, LTD., 143-9 Fenchurch St., 

e E.C.3 Phone, Mansion House 3089. Official 

packers and shippers to the aircraft industry. 
zzz-674 


RADIO AND RADAR 


PERRY ZERO reader, Type ZLI course selectors, 

control onels, flight computers and indicators, 
three complete installations in stock. A J 
Whittemore (Acradio), Ltd., Biggin Hill Aerodrome. 
Kent zzz-0729 


TRI2D, STR9Z, StI Bex and most other British 
and American VH R/T equipment always in 

aoe A BR -- a. design installations into any 
ype of aircraft A w apres aeatons Le. 

Binsin Hill Aerodrome, Ken 730 


ADAR height-finding gabins, 
complete Offers required 
THe ABROPLANE AND ASTRONAUTICS. 


SITUATIONS VACANT 
R.Ac.S.. A.R.B.Certs., A.M.1.Mech.E., etc., on 
No pass, no fee” terms. Over 95% successes. 
For details of exams and courses in all branches of 
aeronautical work. acro engines, mechanical enginecr- 
ing, etc.. write for 148-page handbook—free. B.L.E 
(Dept. 703), 29 Wright's Lane, London, 8. 


. ~ 13/6, a 
ox AOil, care of 
zzz-7 18 


7272-740 

ACANCIES for radio technicians (“ technical 
officers") in the Department of Transport and 
Power. maximum age limit 40 years, salary sca‘e. 


entry up to £630 in certain circumstances. 
qualifications include practical experience 
in the maintenance of V.H.F radio and/or radar 
equipment Application forms, etc.. from Secretary. 
Civil Service Commission, 45 Upper O'Connell 5St.. 
Dublin. Latest Gate for receiving completed appli a- 
ton forms May . 1960 $32-2 


£430-£790, 
Essential 


52 


HUNTING AIRCRAFT LIMITED 
REQUIRE 


SENIOR FLIGHT TEST 
TECHNICIAN 


Applicants must be experienced in 
performance reduction of jet aircraft, 
handling analysis and Flight Test 
Observing. 


Contributory Staff Pension and Life 
Assurance Scheme. 


Applications, giving full details of 
qualifications, experience, age and salary 
required, and quoting ref. H.A.L./119/7, 
should be addressed to : 


The Personnel Manager, 
HUNTING AIRCRAFT LIMITED, 
LUTON AIRPORT, BEDS. 


MINISTRY OF AVIATION 


Age 23 to 35. Good education and 
recent aircrew or air traffic control 
experience essential. Salaries: while 
training £775 to £1,130 according to 
age; when fully trained approxi- 
mately £950 at age 25; £1,160 at 
age 30 or over rising to £1,480. 


Promotion prospects. 


Write Civil Service Commission, 
Burlington Gardens, 
London, W.1 


for application form, quoting 5084/60. 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze. 


Whitworth 
Unified. 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


APRIL 29, 1960 


Uscertty required licensed and unlicensed air- 
craft clectricians, preferably with Viscount experi- 
ence. Please write giving full details of experience, 
| Engineer, radair, Ltd., Southend Airport. 


532-8971 

XPANDING aircraft manufacturing company 
situated in a pleasant part of the South of 
England require senior and intermediate stressmen 


and one senior stressman for technical liaison and 
approval of concessions. Also required is an assistant 
chief aerodynamicist and two senior aerodynamicists 
Salaries offered will be according to qualifications and 
xperience and will range from £900 to £1,500 for the 
senior, intermediate and concessions stressmen: £1,300 
to £1,600 for the assistant chief aerodynamicist and 
£1,000 to £1,300 for the senior aecrodynamicists. New 
houses to rent will be offered to successful applicants 
PieASe send full particulars of experience, etc., to 
Box AC16651, Samson Clark, 57-61 Mortimer, St., 
London, W.1. -13 


ACANCIES exist in a South of England aircraft 

manufacturing company for senior and inter- 
mediate design draughtsmen. drawing office programme 
engineers and test house engineers Salaries offered 
will be according to qualifications and experience and 
will range trom £850 to £1,250 for senior draughtsmen 
and programme engineers; £700 to £900 for inter- 
mediate draughtsmen and £700 to £1,000 for test 
engineers Please send full particulars of experience, 
etc., to Box AC16655, Samson Clark, 57-61 Mortimer 
St., London, W.1. 32-14 


ANDLEY PAGE (READING), LTD.. The Aero- 
drome, Woodicy, Reading, have a vacancy in their 


design office for an electrical illustrator, experienced 
in the preparation of aircraft wiring diagrams to 
A.T.A. 100 Standard for aircraft manuals Please 


send full particulars of experience to the Personnel 
$32-1 


APTAINS and first officers required for Hermes 
and Viking airoraft Write, stating experience, 
state of licences and availability, to Faicon ag 7 
Ltd., Blackbushe, Camberley, Surrey -16 


| AIRWAYS (BERMUDA), LTD., have the 
foliowing immediate staff vacancies:— 
A ee A- and C-licensed engincer Viscount air- 
craft, based Miami, $600-625 per month 
And C-licensed engineer Viscount aircraft, 
wf rmuda £180-18/ per month 
KILLED radio engineer with knowledge of instru- 
ment and e.ectrical work, based Bermuda, £145-150 


th 
PuRTHER details on request. case apply: 

Technical Director, Eagle Aircraft on 
Hounslow, Middx. Phone. <okyport 
33-8973 


based 


London Airport, 
3611 


ADIO maintenance engineers to be based at 
London Airport, for relief duties at U.K. and 
overseas stations Applicants should have consider- 
able experience of aircraft radio servicing and main- 


tenance, a knowledge of modern airborne civil radio 
communication and aircraft electrical systems, landing 
and navigation aids; and possess a current aircraft 


radio maintenance engineer's licence to at least A 
category with A? rating Medical fitness for over- 
Stas service is essential in all cases Salary £937 10s 
to £1,067 10s.. plus allowances on posting 
to Senior Personne! Officer (Regions), 
pean Airways, Bealine House, Ruislip, Middlesex 
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ICENSED aircraft engineers to act as outstations 

engineers in the U.K. and overseas. Applicants 
who must be fit for overseas service, should possess 
current A and C licences on modern transport aircraft 
Preference will be given to applicants in possession 
of Viscount aircraft licences Salary £937 10s. to 
£1,067 10s. per annum. plus appropriate allowances 
on posting overseas additional! pay- 
including 
education allowances where applicable Applications 
giving full details of experience and qualifications. to 
Senior Personnel Officer (Regions), British European 
Airways. Bealine House, Ruislip, Midd esex 2-9 


SITUATIONS WANTED 


ADY personal /admin 
aircratt’ industry, 
car Box 


assistant. wide exper.ence 
seeks interesting position, own 
A324, care of Tur AFrKOPLss AND 


ASTRONAUTICS. 532-x4969 
TUITION 

INK instruction to instrument rating standard 

D.4 available at 25s. per hour at Biggin Hill 

Green Line 705 from Victoria or Bromley South 


Maitland Air Charters, Ltd. Phone, Biggin Hin Rs7 


2-735 
XETER AIRPORT, LTD., AND PLYMOUTH 


AIRPORT, LTD., offer the least expensive and 
most comprehensive flying training available today 
Contract rates from £2 17s. 6d. per hour: Auster 
Tiger, €3 12s. 6d.; Chipmunk, £5 4s.; Messenger 
£4 18s Twin Conversion, £6 1i2s.; P.P.L. courses 
from £108 1Ss.; C.P.L. from £605; Instructor’s course 
from £72 Special attention to individual require- 


meats. Full air traffic control, radio aids, VHF / DE 
and 24-hr. met. service Grass or runways Local 
accommodation from £3 10s.: airport, £5 15s. 6d 
Exeter Airport, Ltd., Exeter 67433; Plymouth Airport 
Ltd., Crownhiil, Plymouth 72752. zzz-732 

“VIGATION, LTD., postal 


provides full-time or 


tuition or a combination of these methods for 
M.o.A. pilot-navigator licences. Classroom instruc- 
tion can be provided for A.R.B. Genera!, certain 


specific types and performance schedule examinations 
Link Training De at Monarch 1364. For details 
apply Avigation, bid." 30 Central Chambers, Ealing 
Broadway, London, W.5 Phone, Ealing 8949 


c zzz-0719 
EARN to fly, £32; instructors’ 


licences and instru- 
ment flying for £4 per hour: night flying £5 per 
P 


hour; approved M. of A course: residence 
6 ans. weekly. Specialized course for Commercial 
Pilot's Licence. Wiltshire Schoo! of Flying, Ltd 


Thruxton Aerodrome (Andover Junction | hr. 15 min 
from Waterloo), Hants zzz-7 42 


NDIVIDUAL coaching as proved under our methods 


is the key to. success. All professional pilot- 
navigator qualifications. Ministry-approved COM/IR 
PPL efreshers; type ratings: performance: Link 
R/T; flying Home-study (correspondence) excellent 


alternative. Officially appointed Forces courses scheme 
London School Air Navigation, 33 Ovington soeare, 
Knightsbridge, S.W.3. Ken 8221 2-745 


ENHAM LINK TRAINING CENTRE, £1! wee. 
day week. Denham 2161 and 317! zz-741 


OUTHEND -ON - SEA MUNICIPAL FLYING 
SCHOOL. Commercial and private pilots’ training 
we . fving every night; Austers and C gee from 
£3 No entrance fee or subscription Municipal 
Acari, Southend-on-Sea, Essex Phone, Rochford 
56204 $32-"4" 
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APRIL 29, 1960 


WANTED 


_ S2 shee drawings, £5 reward for informa- 
on resulting in acquisition of same. Li patmene 
Review, P.O. Box 167, Giendale, California, US. 
3 2.4 
IBJOY Cataract or Niagara propeller drawing 
number Z 2700 Highcliffe 8K 


CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin Hill 
(BN9Y) 2255 M.0.A.-approved course Tiger and 
Hornet Moths, Chipmunk and Prentice Contract 
rates. Route 705, one hour from Victoria 532-0694 


BOOKS AND PUBLICATIONS 


HE EXPLORATION OF SPACE (First Cheap 
Edition), by Arthur C. Clarke. Provides answers 
many questions the imelligent layman 
> science of “ astronautics.’ Over 
in all editions Illustrated, 212 
from booksellers, or 9s. Sd. by post 
the publishers, Temple Press Limited, Bowling Green 
Lane. London, E.C.! 222 
. HE AEROPLANE” PICTORIAL REVIEW 
(No »». Compiled by the staff 
AFROPLANE AND ASTRONAUTICS This 
miscellany of illustrations to «sz 
AFROPLANE AND ASTRONAUTICS 2 
highlights aviation for the year ended 
1958 Over 250 illustr nar 4 128 pages. 10s 
from booksellers, or 9d. by post from the 
lishers. Temple Press Limit ed, Bowling Green 
London, E.C.1 


Be ee AEROPLANE’ PICTORIAI REVIEW 

(No, 4) Compiled by the staff of Tue Arro- 

PLANE AND ASTRONAUTICS In this fourth annual 
miscellany of the most interesting photographs 

have appeared im the pages of THe AFROPLANE there 

230 photographs grouped, for case of refer 

12 sections. New features are a Farnborough 

section 4 index providing a ready 

aircraft and missiles 

6d. net from booksellers 

from the publishers, Temple Press 

Limited, Bowling Green Lane, London, E.C.1 z7z 


HE ‘POWER AND SPEED” SERIES FOR 
BOYS “ Aircraft and Air Power,”” by F. G 
Swanborough of THE AFROPLANE AND ASTRONAT TICS. 
has been written for inteiligent boys between the a 
of 10 and 16 The author surveys modern milit 
flying and includes chapters on combat 
scientific aids and missiles. Other titles in ¢ 
rre Motorcars,” Locomotives d a and 
Shipbuilding.” Iustr at ed. ! pf age I bd. net 
from booksellers, or ils from the pub- 
lishers. Temple Press Limited i“ Swling Green Lane, 
London E.C.1 2272 


RINCIPLES OF HELICOPTER ENGINEERING 

by Jacob Shapiro his comprehensive review of 
the engineering principles governing the design and 
construction of helicopters provides : omplete survey 
of present knowledge in the fiel trated, 445 
pages, 55s. net from booksellers, « 
from the publishers. Temple Press Limited, Bowling 
Green Lane, London, E.( 722 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
BRITAIN? LARGEST STOCKS 
RITE FOR STOCK LISTS 
CLAUDE RYE BEARINGS 
895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


AMERICAN 
AIRCRAFT 
EQUIPMENT 


FAIRCHILD CAMERAS, types K24, E22, K20. K19B, K17B 
K8A-B and spares. Magazines, type AS-A. GUN CAMERAS, 
latest type AN/N-® and G.8.A.P. 
Sanbes VAS.. type MN-85, 280 crystal-controlled naviga- 
communication system 108.0 to 135.9 mc/« 
SIONAL ‘GENERATOR RCA, type 710A, 370 to 560 me/s* 
- curacy 4” Output voltage 1 UV to 
ha mV tr pedance 50 ohms 
VOLTAGE. DIVIDERS. for Radar TS-98AP 
FLIGHT INSTRUMENTS by Bendix, Kollemann, Schwien, 
Jack and Heintz, Sperry others: air speed, climb, fuel, 
temperature, pressure turn and «lip indicators, fuel 
flow amplifiers, control directional gyros, etc 
yy urrent 400 Amps, underfrequency and many other 
by Leach, Cutler-Hammer, etc 
INVERTERS 115v 1500 VA, single phase, 400 cycles; 
bv., 100 VA, 3 phase, 400 cycles. 
DELCO FUEL PUMP MOTORS, Mode! A7008 
ELECTRIC & WIRELESS SUPPLY CO. 
69 Church Road, Moseley, Birmingham, 13 


Cable«: Elewico Birmingham 


THE AEROPLANE 
and ASTRONAUTICS 


YOU CAN FIND 


A CAREER IN THE ROYAL RHODESIAN AIR FORCE 


GOOD PAY 


GOOD PROSPECTS 


GOOD PENSIONS 


are offered to personnel with R.A.F. or F.A.A. experience in the following trades :— 
AIRFRAME FITTER - INSTRUMERMT FITTER - ARMAMENT FITTER 


ENGINE FITTER - 
FITTER - 


ELECTRICAL FITTER - 
AIR or GROUND WIRELESS FITTER - 


AIR or GROUND RADIO 
AIR or GROUND 


RADAR FITTER - SAFETY EQUIPMENT WORKERS 
Applications are invited from men under 30 years of age for initial continuous 


service, with pension. 


Applicants between the ages of 30 and 40 years will also 


be considered for a medium service engagement of 10 years with gratuity. 
A Corporal Technician with 4 years’ seniority, married with 2 children, 


can earn over £100 per month. 


There are also a limited number of engagements for men under 30 years of age 
as N.C.O. Pilots/Air Traffic Controllers with a possibility of eventual commissions. 


PERMANENT COMMISSIONED SERVICE 


There are a few vacancies for men under 30 as pilots with “ A’ 
tor’s categories who are experienced on “ Provost”’ and “ 


instruc- 
or multi- 


*or“B 
Vampires ” 


engined aircraft or who have search and rescue or parachuting qualifications, or 
qualified multi-engined aircraft with V.I.P. categories. 
Vacancies exist for signals and engineering officers under 30 to be recruited to 


permanent commissions. 


Apply: FEDERAL AIR LIAISON OFFICER, RHODESIA HOUSE, STRAND, 
LONDON, W.C.2. 


AIRWORK SERVICES TRAINING 
PERTH 


SCHOOL OF AVIATION 
SCHOOL OF ENGINEERING 


Ministry of Aviation 
Approved courses for Private and Com- 
mercial Licences and Instrument Rating. 

Aircraft Engineers Licence courses. 
Residential and Recreational facilities. 
Prospectus from 
Airwork Services Limited, 
Airwork House, 

35 Piccadilly, London, W.1, 
and Perth Aerodrome, Scotland. 


STEEL SHELVING 
6’ high, 34" wide Bis deep. 


6 shelves aes 


3.15. ° 
IMMEDIATE FREE DELIVERY 
Each Shelf will hold 
over 3 cwt. 


Shelves adjustable 

every 2 ins. 

Stove enamelled dark 

Green. 

Other sizes made to 

order. 

SEND FOR LIST. 

ROCHDALE 

METAL 

PRODUCTS 

Devon St. Works 
Tel. Rochdale 40070/40078 


Ex-Officer Managemen! 
Training in industry and 
Commerce 


Special Industrial and Commercial 
Courses are held at our Management 
Development Centre for Retiring Officers 
where for a moderate fee they are given 

a special Induction Course and assisted 
A find executive positions in industry or 
commerce. 

Candidates must be of the right calibre 
and motivation before being accepted for 
training and will be required to attend 
for interview and selection. 


For details apply :— 

THE DIRECTOR OF STUDIES, 
SUPERVISORY TRAINING SERVICES 
LTD., BEECHWOOD HALL, LOUD- 
WATER, Nr. HIGH WYCOMBE, BUCKS. 


OVERSEAS AVIATION 


(cu) LTD. 


have available for world-wide charter 


65 SEATER 
ARGONAUT A/C 
Payload 6,000 kilos, fully pressurised 
also 


36 SEATER VIKINGS 


Please apply 
LONDON SALES OFFICE: Panton 
House, 25 Haymarket, London, S.W.1 
Tel.: TRAfalgar 3901 Telex 21168 
or 
SOUTHEND AIRPORT: Rochfora 5697! 
Telex 1946 


Rubbaglex Sheeting 
is processed on 100% 
pure glass cloth, has 
very high tensile 
strength, is rot proof 
and combines fliex- 
ibility and resiliency 
with non-stretching 
properties. 


Impervious to 
Aromatic Hydro 
Carbons. 
recommended for 
Gaskets, 
Jointings, Dia- 
phragms, 
also Floating Root 
Tank Seals, etc. 


Highly 
Washers, 


Sleevings, 


WICTORIA 6501 
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THE AEROPLANE 
and ASTRONAUTICS 
HANGARS 
A PROPLANE PYANGARS 


AND LARGE SHEDS. 


NEW AND SECOND-HAND, UP 150-FT 
CLEAR SPAN, 


EX STOCK. 
FOR IMMEDIATE DELIVERY AND ERECTION 
ESCOL. 


LUMBROOK MILLS. NORTHOWRAM, HALIFAX. 
Phone, Halifax 68168 $32-1 


NOTICES 
A™® TRsssrort A pvisory Counc. 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned 
applications to operate scheduled air services:— 


FROM OVPRSEAS AVIATION (C.1), LTD., of 6 
YORK STREET. ST. HELIER, JERSEY, C1.. fer 
the following Normal Scheduled Services with Viking 
and Argonaut aircraft, for the carriage of passengers. 
me freight and mail, at an initial frequency 

return flights weekly increasing later to 7 return 
flights weekly om each service for 7 years from date 

approval:— 


APPLIC ATIO” NO 3470, between London 
Gatwick) and Tarbes 

APPLIC atson NO. 3471 on the route Manches- 

ter (R.ngway)-London (Gatwick) (opt. tech.)-Tarbes. 


FROM EAGLE AIRWAYS, LTD., OF 40 EDGWARE 

ROAD, LONDON, W.2 
APPLICATION NO. 485/53. for permission to 
Operate throughout the year the Normal Scheduled 
Service which they are at present authorized to 
over te om the route Birmingham (Eilmdon)-London 
Blackbushe) (opt. tech.)-Lyons (opt. tech.)-Palma, at 
4 trequency of 7 return flights weekly with Viking 
or Viscount aircraft or 2 return flights weekly with 
DC6C aircraft, from April to October each year, 

until October 31. 1962 
APPLICATION NO. 3485 for a Normal Scheduled 
Service with Viscount and DC6C aircraft, tor the 
carriage of passengers, euppiementary freight and 
mail on the route London Aijrport-Lyons (opt 
tech.)-Calvi, at an initial frequency of 3 return 
flights weekly, increasing later in accordance with 
traffic demand, for 10 years from 1961. 


FROM STARWAYS, LTD... OF LIVERPOOL AIR- 
PORT, LIVERPOOL, 24 


APPLICATION NO. 3458 for a Colonial Coach 

Service with DC4 aircraft for the carriage of pas- 

sengers and supplementar freight on the route 

Glasgow (Renfrew) and or Liverpool and/or London- 

Francistownm, Bechucnalend, at a frequency of 4 

return flights monthly for 7 years from October 1, 
1960 


an applications will be considered by the Council 
under the Terms of Reference msued to them by the 
Minister of Civil Aviation om July 30, 1952 Any 
representations or objections with regard to these 
applications must be made in writing stating the 
feasons and must reach the Council within 14 days of 
the date of this advertisement. addressed to the 
Secretary, Air Transport Advisory Council. 3 Dean's 
Yard, Westminster, London, $.W.1, from whom further 
details of the applications may be obtained When 
an objection is made to an application by another 
air transport company on the grounds that they are 
applying to operate the route or part of the route in 
question, their application, if not already submitted 
to the Council, should reach them within the period 
allowed tor the making of representations or obiecyiom: 


TRESSMEN Expericnced, well-qualified stressmen 
available for contract hire Replies Box A32 
care of Tue AEROPL ANE AND ASTRONAUTICS 


$32-x5000 
OUTBOARD MOTORS 


S. SHACKLETON , have a ran 
« British Seagull outboard motors (the best out- 
board motor for the world) actually in stock at our 
London office 


Ss SHAC KLETON, LTD., 175 Piccadilly, 
« London, W.! Phone, Hyde Park 2448-9. 
533-8969 


PACKING AND SHIPPING 


AND J. PARK. LTD., 143-9 Penciurct St., 
e £C.3 Phone, Mansion House 89. Official 
packers and shippers to the aircraft cheap. 


RADIO AND RADAR 


PERRY ZERO reader, Type ZLI course selectors, 
control penels, flight computers and indicators, 
three complete installations in» fk J 
Whittemore (Acradio), Ltd., Biggin Hill Acrodrome. 
Kent zz 


222-674 


TRI2D, STR9Z, STROX and most other British 
and American VHF R/T equipment always in 
— A.R.B.-approved design installations into any 
of aircraft A. J. Whittemore (Aeradio), Ltd.. 
Siesin Hill Acrodrome, Kent 222-0730 


ADAR height-finding er i » 3/6, —— 
complete Offers required x AOIl, care of 
THe AEROPLANE AND ASTRONAUTICS zzz-71 


SITUATIONS VACANT 
F.R.Ac.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
No pass, no fee” terms. Over 95% successes. 
For details of exams and courses in all branches of 
aeronautical work, acro engines, mechanical engincer- 
ing. etc.. write for 148-page handbook—free T 
(Dept. 703), 29 Wright's Lane. London, 


227-740 
ACANCIES for radio technicians (* technical 
officers") in the Department of Transport and 


Power. maximum age limit 40 years. salary sca'e 
£430-£790, entry up to £630 in certain circumstances. 
Essential qualifications include practical experience 
in the maintenance of V.H.F. radio and/or radar 
equipment Application forms, etc from Secretary. 
Civil Service Commission, 45 Upper O'Connell St.. 
Dublin Latest date for receiving completed appli a- 
ton forms May 13, 1960 $32-2 
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HUNTING AIRCRAFT LIMITED 
REQUIRE 
SENIOR FLIGHT TEST 
TECHNICIAN 


Applicants must be experienced in 
performance reduction of jet aircraft, 
handling analysis and Flight Test 
Observing. 

Contributory Staff Pension and Life 
Assurance Scheme. 


Applications, giving full details of 
qualifications, experience, age and salary 
required, and quoting ref. H.A.L./119/7, 
should be addressed to : 


The Personnel Manager, 
HUNTING AIRCRAFT LIMITED, 
LUTON AIRPORT, BEDS. 


MINISTRY OF AVIATION 


Age 23 to 35. Good education and 
recent aircrew or air traffic control 
experience essential. Salaries: while 
training £775 to £1,130 according to 
age; when fully trained approxi- 
mately £950 at age 25; £1,160 at 
age 30 or over rising to £1,480. 


Promotion prospects. 


Write Civil Service Commission, 
Burlington Gardens, 
London, W.1 


for application form, quoting 5084/60. 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Stee! for 
Aluminium 
and Mag- 
nesium. Also 
in Stainless 
Steel and 
Bronze. 


Whitworth 
Unified. 


MANUFACTURING CO. (1938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone; COMBE DOWN 2355/8 Groms: ‘CIRCLE’ BATH 


APRIL 29, 1960 


RGENTLY required licensed and unlicensed air- 
craft ciectricians, preferably with Viscount experi- 
ence. Please write giving full details of experience, 
ahs Chief Engineer, radair, Ltd., Southend Airport 
3 $32-8971 


XPANDING aircraft manufacturing company 

Situated in a pleasant part of the South of 
England require senior and intermediate stressmen 
and one senior stressman for technical liaison and 
approval of concessions. Also required is an assistant 
chief acrodynamicist and two senior acrodynamicists. 
Salaries offered will be according to qualifications and 
experience and will range from £900 to £1,500 for the 
senior, intermediate and concessions stressmen; £1,300 
to £1,600 for the assistant chief acrodynamicist and 
£1,000 to £1,300 for the senior aecrodynamicists. New 
houses to rent will be offered to successful applicants 


PicAie send full particulars of experience, etc., to 
Box AC1I6651, Samson Clark, 57-61 Mortimer, St. 
London, W.1 -13 


ACANCIES exist in a South of England aircraft 

manufacturing company for senior and _ inter- 
mediate design draughtsmen. drawing office programme 
engineers and test house engineers. Salaries offered 
will be according to qualifications and experience and 
will range from £850 to £1,250 for senior draughtsmen 
and programme engineers; £700 to £900 for inter- 
mediate draughtsmen and £700 to £1,000 for Lest 
engineers. Please send full particulars of experience, 
etc., to Box AC16655, Samson Clark, 57-61 Mortimer 
St., London, W.1 532-14 


ANDLEY PAGE (READING), LTD., The Aero- 

drome, Woodicy, Reading, have a vacancy in their 
design office for an electrical illustrator, experienced 
in the preparation of aircraft wiring diagrams to 
A.T.A. 100 Standard for aircraft manuals Please 
send full particulars of experience to the Personne! 
Officer. $32-15 


APTAINS and first officers required for Hermes 
and Viking aircraft. Write, stating experience, 
state of licences and availability. to Faicon we 7 
Ltd., Blackbushe, Camberiey, Surre -16 


AGLE AIRWAYS (BERMUDA), LTD., have the 
following immediate staff vacancies:— 
bf A- and C-licensed engineer Viscount air- 
raft, based Miami, $600-625 per 
And C-licensed engineer Viscount aircraft, based 
Bermuda £180-18) per month 
KILLED radio engineer with knowledge of instru- 
ment and e.ectrical work, based Bermuda, £145-150 


r mont 
PuRTHER details on ase i 
Technical Director, Easic “Aircraft i 
London Airport, Hounslow, Mid Phone, Skyport 
3611 533-8975 


ADIO maintenance engineers to be based at 
London Airport. for relicf duties at U.K. and 
overseas stations Applicants should have consider- 
able experience of aircraft radio servicing and main- 
tenance, a knowledge of modern airborne civil radio 
communication and aircraft electrical systems, landing 
and navigation aids; and possess a current aircraft 
radio maintenance engineer's licence to at least A 
category with A rating Medical fitness for over- 
seas service is essential in all cases Salary £937 10s 
to £1,067 10s., plus allowances on posting Write 
to Senior Personne! Officer (Regions), British Euro- 
pean Airways, Bealine House, Ruislip. Middlesex. 
§$32-8 


ICENSED aircraft engineers to act as outstations 

engineers in the U.K. and overseas Applicants, 
who must be fit for overseas service, should possess 
current A and C licences on modern transport aircraft 
Preference will be given to applicants in possession 
of Viscount aircraft licences Salary £937 10s. to 
£1,067 10s. per annum. plus appropriate allowances 
on posting When posted overseas additional pay- 
ments will be made for wife and children, including 
education allowances where applicable Applications 
giving full details of experience and qualifications. to 
Senior Personnel Officer (Regions), British European 
Airways, Bealine House, Ruislip, Midd esex $32-9 


SITUATIONS WANTED 


ADY personal/admin. assistant, wide experience 
aircraft industry, seeks interesting position, own 

ox A324, care of Tue AEROPL SN AN 
Astnonat rics. 532-x4969 


TUITION 


INK instruction to instrument rating standard 
D.4 available at 25s. per hour at Biggin Hill, 
Green Line 705 from Victoria or Bromley South 
Maitland Air Charters, Ltd. Phone, Biggin Hill 2277 
zzz-735 

E* ETER AIRPORT, LTD., AND PLYMOUTH 
AIRPORT, LTD..’ offer the least expensive and 
most comprehensive flying training available today 
Contract rates from £2 17s. 6d. per hour: Auster 
Tiger, £3 12s. 6d.; Chipmunk, £5 Ss.; Messenger 
£4 18s. 6d.; ea Conversion, £6 12s.; P.P.L. courses 
from £108 15s.; C.P.L. from £605; Instructor’s course 
from £72 10s. Special attention to individual require- 
ments. Full air traffic control, radio aids, VHF/ DF 
and 24-hr. met. service Grass or runways Local 
accommodation from £3 Ii0s.; airport, £5 15s. 6d 
Exeter Airport, Ltd., Exeter eras: Plymouth Airport 
Ltd., Crownhill, Plymouth 72 zzz-732 


“VIGATION, LTD., provides full-time or postal 
tuition or a combination of these methods for 
M.o0.A. pilot-navigator licences. Classroom = instruc- 
ion can be provided for A.R.B. General, certain 
specific types and performance schedule examinations 
Link Training Dept., at Monarch 1364. For details 
apply Avigation, td.. 30 Central Chambers, Ealing 
Broadway, London, W.5 Phone, Ealing 8949 
zzz-0719 
EARN to fly, £32; instructors’ licences and instru- 
meat flying for £4 per hour: night flying £5 per 
hour; approved M. of A. P.P.L. course: residence 
© ans. weekly. Specialized course for Commercial 
Pilot's Licence Wiltshire Schoo! of Flying, Ltd 
Thruxton Acrodrome (Andover Junction | hr. 15 min 


from Waterloo), Hants zzz-742 
NDIVIDUAL coaching as proved under our methods 
is the key to. success All professional pilot- 


navigator qualifications. Ministry-approved COM/IR 
PPL Refreshers; type ratings: performance: Link 
R/T; flying Home-study (correspondence) excellent 
alternative. Officially appointed Forces courses scheme 
London School Air Navigation, 33 Ovington Square. 


Knightsbridge, S.W.3 Ken 8221 zzz-745 
ENHAM LINK TRAINING tt | £1 seven- 
day week. Denham 2161 and zzz-741 


OUTHEND - ON - SEA MUNICIPAL FLYING 
SCHOOL. Commercial and private pilots’ training, 
night 5 Sving every night; Austers and Chipmunks from 
£3 © entrance fee or subscription Municipal 
4-9 Southend-on-Sea, Essex Phone, Rochford 
$6204 §32-"47 
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Te S.2 shop drawings, £5 reward for informa- 

tion om ng in acquisition of same I ae 
Review, Box 167, Glendale, California, U.S.A 

4 

IBJOY Cataract or Niag ara gfrowetier enantio 

number Z 2700 Highclifle 2488 $32-7 


CLUB NOTICES, ETC. 
URREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 225 M.0.A.-approved course Tiger and 


Hornet eae Chipmunk and Prentice 
rates. Route 705, one hour from Victoria 


Contract 
532-0694 


BOOKS AND PUBLICATIONS 


HE EXPLORATION OF SPACE (First Cheap 
Edition), by Arthur C. Clarke. Provides answers 
Questions the intelligent layman asks 

the science of astronautics wv 

sold in all editions IT hust srates 

from booksellers, or 9s by 
the publishers ae Press viewed Bowling Green 
Lane, London. E.€ zzz 


HE ABROPLANE” PICTORIAI 

(No 3) Compiled by the sta 
AFROPLANE AND ASTRONAUTICS This is 

miscellany of illustrations to appear 

AEROPLANE AND ASTRONAUTICS, and 
highlights of aviation for the year ended 
1958 Over 250 illustr eens 128 peges, 10s 
from booksellers. or by post from the 
lishers re Press Limited, Bowling Green 
London Cc 


REVIEW 


et be? — — ANE” PICTORIAI REVIEW 
No Compiled by the staff of Tur Arro- 
PLANE AND yO In this fourth annual 
miscellany of the most interesting photographs to 
have appeared im the pages of Tut AFROPLANE there 
2) photographs grouped, for case of refer 

12 sections. New features are a Farnborough 

section and an index providing a_ ready 

3 of aircraft and missiles 

illustrated ag 2s. 6d. net from booksellers 
or by post from the publishers, Temple Press 
Limited, Bowling Green Lane, London, E.C.! z72z 


HE “POWER AND SPEED” SERIES FOR 

BOYS “ Aircraft and Air Power,”” by F. G 
Swanborough of THE AFROPLANE AND ASTRONAUTICS, 
has been written for intelligent boys between the ages 
of 10 and 16 The author surveys modern military 
flying and includes chapters on combat aircraft, 
scientific aids and missiles Other titles in this series 
re “ Motorcars,” “ Locomotives” and 
Shipbuilding.” Illustrated. 112 pages 
from booksellers. or Ills. 5d post from the pub- 
lishers, Temple Press Limited, Bowling Green Lane, 
London. EC.1 zzz 


RINCIPLES OF HELICOPTER ENGINEERING 

by Jacob Shapiro This comprehensive review of 

the engineering principles governing the design and 

construction of helicopters provides a complete survey 

knowledge in the field Illustrated, 4458 

55s. net from booksellers, or 568. 9d. by post 

the publishers. Temple Press Limited, Bowling 
Green Lane, London, E.C.1 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
Sart Ais LARGEST STOCKS 
RITE FOR STOCK LISTS 
CLAUDE RYE BEARINGS 
895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


AMERICAN 
AIRCRAFT 
EQUIPMENT 


we amy CAMERAS. types K24, E22, K20. K19B, K17B 
A-B and * Magazines, type AS-A. GUN CAMERAS, 
oe at type ANN-9 and G.8.A.P 
BGEDES Me O.R., type MN-85, 280 crystal-controlled naviga 
| nrounication system 108,0 to 135.9 me/s 
SIONAL GENERATOR RCA, type 710A, 370 to 560 me/s 
rec Accuracy ¢° Output voltage 1 UV to 
= mV Jutput impedance 50 ohms 
VOLTAGE DIVIDERS for Radar TS-98AP 
FLIGHT INSTRUMENTS by Bendix, Kollemann, Schwien, 
Jack and Heintz, Sperry and others: air speed, climb, fuel 
temperatare, pressure, horizon, turn and «lip indicators, fuel 
flow amplifiers, control directional gyros, et« 
— urrent 400 Amps, underfrequency and many other 
by Leach, Cutler-Hammer, et 
INVERTERS: ~ Sy.. 1500 VA, single phase, 400 cycles; 
hase, 400 cycle 


DELCO FUEL PUMP MOTORS, Mo del A7008 


ELECTRIC & WIRELESS SUPPLY CO. 
69 Church Road, Moseley, Birmingham, 13 


Cable«: Elewico Birmingham 


THE AEROPLANE 
and ASTRONAUTICS 


YOU CAN FIND 


A CAREER IN THE ROYAL RHODESIAN AIR FORCE 


GOOD PAY 


GOOD PROSPECTS | 


GOOD PENSIONS 


are offered to personnel with R.A.F. or F.A.A. experience in the following trades :— 


AIRFRAME FITTER - INSTRUMENT FITTER - ARMAMENT FITTER 
ENGINE FITTER - ELECTRICAL FITTER «+ AIR or GROUND RADIO 


FITTER «+ AIR or GROUND WIRELESS FITTER 


AIR or GROUND 


RADAR FITTER - SAFETY EQUIPMENT WORKERS 
Applications are invited from men under 30 years of age for initial continuous 


service, with pension. 


Applicants between the ages of 30 and 40 years will also 


be considered for a medium service engagement of 10 years with gratuity. 
A Corporal Technician with 4 years’ seniority, married with 2 children, 


can earn over £100 per month. 


There are also a limited number of engagements for men under 30 years of age 
as N.C.O. Pilots/Air Traffic Controllers with a possibility of eventual commissions. 


PERMANENT COMMISSIONED SERVICE 


There are a few vacancies for men under 30 as pilots with “A” 
tor’s categories who are experienced on “ Provost”? and 


instruc- 
or multi- 


or“B 
** Vampires ”’ 


engined aircraft or who have search and rescue or parachuting qualifications, or 
qualified multi-engined aircraft with V.I.P. categories. 
Vacancies exist for signals and engineering officers under 30 to be recruited to 


permanent commissions. 


Apply: FEDERAL AIR LIAISON OFFICER, RHODESIA HOUSE, STRAND, 
LONDON, W.C.2. 


AIRWORK SERVICES TRAINING 
PERTH 


SCHOOL OF AVIATION 
SCHOOL OF ENGINEERING 


Ministry of Aviation 
Approved courses for Private and Com- 
mercial Licences and Instrument Rating. 

Aircraft Engineers Licence courses. 
Residential and Recreational facilities. 
Prospectus from 
Airwork Services Limited, 
Airwork House, 

35 Piccadilly, London, W.1, 
and Perth Aerodrome, Scotland. 


STEEL SHELVING 
6’ high, 34” wide, 12” deep. 


6 shelves as illustrated 


3. . 
IMMEDIATE FREE DELIVERY 
% Each Shelf will hold 


over 3 cwt. 


*% Shelves adjustable 
every 2 ins. 


*% Stove enamelled dark 
Green. 


Other sizes made to 
order. 
SEND FOR LIST. 


ROCHDALE 
METAL 
PRODUCTS 
Devon St. Works 
Tel. Rochdale 40070/40078 


Ex-Officer Managemen! 
Training in industry and 
Commerce 


Special Industrial and Commercial 
Courses are held at our Management 
Development Centre for Retiring Officers 
where for a moderate fee they are given 
a special Induction Course and assisted 
to find executive positions in industry or 
commerce. 

Candidates must be of the right calibre 
and motivation before being accepted for 
training and will be required to attend 
for interview and selection. 


For details apply :— 

THE DIRECTOR OF STUDIES, 
SUPERVISORY TRAINING SERVICES 
LTD., BEECHWOOD HALL, LOUD- 
WATER, Nr. HIGH WYCOMBE, BUCKS. 


have available for world-wide charter 


65 SEATER 
ARGONAUT A/C 
Payload 6,000 kilos, fully pressurised 
also 


36 SEATER VIKINGS 


Please apply 
LONDON SALES OFFICE: Panton 
House, 25 Haymarket, London, S.W.1 
Tel.: TRAfalgar 3901 Telex 21168 
or 
SOUTHEND AIRPORT: Rochfora 56971 
Telex 1946 
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Rubbaglex Sheeting 
is processed on 100% 
pure glass cloth, has 
very high tensile 
strength, is rot proof 
and combines flex- 
ibility and resiliency 
with non-stretching 
properties. 


Impervious to 
Aromatic Hydro 
Carbons. Highly 
recommended for 
Gaskets, 
Jointings, Dia- 
phragms, 
also Floating Root 
Tank Seals, etc. 


Washers, 


Sleevings, 


Bona $501 
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and ASTRONAUTICS 


BY CHARLES SIMS 


With a Preface by Air Chief Marshal Sir James Robb, 
G.C.B., K.B.E., D.S.O., D.F.C., A.F.C. 


ILLUSTRATED BY MORE 
than 200 of the author’s 


| 
| 
| 
| 
| 
| 
| 
FOR MORE THAN 30 YEARS, | 
Charles Sims, Chief Photographer of | 
The Aeroplane and Astronautics and one | finest photographs, many 
of Britain’s best-known pioneers of | of them never previously 
aerial photography, has watched | published, Camera in the 
the growth of British Aviation | Skyis a book to arouse a 
from a ringside seat which was more often , 
in the air than on the ground. Now in I mr of i aah + ia 
Camera in the Sky he recalls with pen and | “0!¢ timers” and the 
pictures some of the crowding memories | fascinated interest of a 
of those eventful years — the historic ,; younger generation. 
aircraft and the men who flew them, the | 
records and the races, the triumphs and | 
the tragedies, all the great occasions and 
the colourful personalities of British | 
Aviation’s goldenera. | 
| 


94 in. x 64in. 224 pages 200 Ilbustrations Linson Boards 


25s. net or by post 26s. 6d. 


Obtainable from Booksellers, or by post from 
TEMPLE PRESS LIMITED, Bowling Green Lane, London E.C.1 
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BRISTOL SIDDELEY ENGINES LTD. 
BRISTOL AIRCRAFT LTD. 
BRISTOL AIRCRAFT LTD. ( Weston Works) 
HAWKER AIRCRAFT LTD. 

Sir. W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD 


THE AEROPLANE 
and ASTRONAUTICS 


(evn om 


in this 


es. e 


| DOUBLE MAMBA 


The development of this superb power unit by 
Bristol Siddeley Engines Led. is an example of 
true mechanical genius. 

Our Prototype and Production work for this 
engine and our long standing association with 
these leading aircraft manufacturers has earned 


us the right to feel justly proud. 


WE SHAPE THE THINGS TO COME 


The Abbey Panel & Sheet Metal Co. Ltd. 


P.B.X. 


BAYTON ROAD - EXHALL 
A.1.D. A.R.B AND C.I.A. APPROVED 


NR. COVENTRY Tel: BEDWORTH 2071 
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Skyways of London 
. oe er 


TER PROFIT MARGIN 


nef 


SKYWAYS 


choose the 


AVRO 748 


36 flights a day between Lympne, Beauvais and other Continental terminals: 100,000 paying passengers—that 
was the Skyways record /ast year. Now, with air traffic increasing further, this enterprising British airline is 
the first to order and will be the first to operate the Avro 748—Hawker Siddeley’s new low-cost turbo-prop 
airliner. () The Avro 748 meets all requirements of short-haul and medium-range flight. It carries both pas- 
sengers and freight (up to 44 passengers, or 10,990 Ibs. freight), is adaptable, versatile and extremely economical 
in initial cost, operating cost and maintenance. _| Powered by two Rolls-Royce Dart engines, the entire 
aircraft was designed for easy accessibility and speedy, efficient maintenance. |) In the challenging future of 
commercial flight, airlines like Skyways will welcome the hard-working, practical Avro 748 in their planning. 
For full facts on the remarkable Avro 748, write to: HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London $.W.1. Telephone: WHI 6177 
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